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JjjlJjJ T*\0 ^jUi ( \ Y*T ) ^djUj jtf AlLuSS JjlAuIS 4 jJ4jIj4jjJjJj4) 

•ibjjjU tjioji uL^ c^U 




V ♦ 

(£jjb4i cbjla. ja>Lj 4jlj i i o>J j4j4J ^4jlu^ ^4u jJj4j 

^jlji^J ^<uUuiii£ |^jIj 4A <^A4i U*Jj4-A *J<UjI£«U«UL j (^LjS 

jj£ ^jLj j<Uui Ujt^ >jflj 15"*0 f*il»4i 4i J<1$ ^<U ^ijj^ ja«U (^ljJ j IJ wjiMj 
t f>JJ ^LÛ4 j djli jt4J f-L»ljJ jjj u^^jjjaÛjuI j jjji jjJjLû (jiU IjA, JJ jdiUjMi 
t£4iLiiI£ ^jJj42 ^4^j»1 jU j4m4*î\ hinL f^4 JJjljju4^J^J fjjjjl jj ftjlj£J-L4jj 

4jIjjISj (^4-ûUl jjJ jjijli j^j* IjU CJjIjImj jjl^J 4 f4i (Jj4-mijj .^JjjS 

jljdj j *jL-i« ^£jjLûJ4j lj>jlji ^4J ^jAji^J ^ uK jjJj4^ j IjS jj J ^jjjJ jjmfl <d 
^4j j4dUijJ djjJjS ^JjJJ4jIj (Jjl^ cSjL»jU4J ^jSUIj jJJj4a4J U*jj4A 4jjj*i>jj 
j 6 jjJj£ jji 4J ^J l£4i I J j4j j^VU j jLoji 4j (JûjLûU ^$4JOjjygi4J 

djlJ jl^O (JU^IJA 4 j (^jJj^jU^j^jU. j Cuj4J j (j.*U jJjJ (jjlji«U ^jÊojÊ 

4^ J4jL> jj 4 y< U j4j U l^dJ jû^J ^-»jJJjLSjj 4J jjJ Li jjj l«*îr4 > dj4j4^> 

jii j 4itfb4J j jij4jb |^iljÎ4jj^ (j<t£Lij4j i jidj û i »»JJ J 4j4Î i^45LJj Jiij I Û4 j4 J 

{£ A ^ *j4J CujIjj^J jUipi djdj^J 4il^JJJ j Ûll^JJ jl^jj jLl J jS 4J 0j4 L «» AJ j 

(5jIjj 4J ÛUjSdJjdj jiLjjj (_f^4jljdjLii »J 4JJJ$ (L<U ^j4j ^>j4jJojja. 

4j Jjijjj (j&UjjiUI J<U CiIjj4^Jj j4-û4j ^<Uljjjftj4j |j jlui ijjJj4j j (jQjJj, uU 
f4J (^j J (jJ&LukU flljli jUjjjU j jlluijj ^jljjlui4J j Ajj 4S (jlj^<U (jjljiliio 

j4&j jjj4^ iiij j (^JjjS j4ÎKtu^4j 4Jdjjjj 
jjj • ÛJJ^JJJ^U »J4 f4i 4i ^4JSU 4 jIjJ^4j j4j JJJ4A ^^uiUjui jjj CUj4-û>J 

Jlu. OuijûU j ^4iii j£i^ LuiijiU ^UriJLijl (^JjjU jj J j4A jiiilijui |ji4iiG4i 

gi4 ^4lt0j4i dj U U ÛJjU^J ljiUj^4J jjji |p4 iit i.û4 A ^jdJiU 4^ ^4^dJ jUilui 

C)4.t4J4A j4^4i |b4^^J yljljA û ui *lj4J jJjjuJ (^ljlJ ( 4ji jJj ^ 4^ j ^44 dijl^ 

Cilil J-Ijj 



4-UlwUX jlS j4J 




î 4J 4ii4{/an (>4J 

fk! Ijj ^IjIj UwfiU j (UtfJiAtfjp' <jSjIj . \ 
jlj^iii J j!j4jJi$-ii44A .Y 







<U 4^1SJ j dj4luJ^£dJ j4jLujj 4ÛLL ^Loji^J ^IuiÛIj 

jJJ^y 4 iiu a 4 ft IJ itij^J Jjl^i4j (jJjJ4 yiAj4j j ^jjJj^UjuJ 4j nij4^ jl (jLitt 
OlJ*J jU LA>jj4Jt *j »jjj4j6 ^j<UjIj ^SjjS j Jjjjj j ^jjJ SjjA jA<Ljb 

jl£ 4 j ^^mij^ 4 j ji ^JJ (£j 4 *u*jl^ ^JdjAjJjjJj ^^uij^Aj ^JjSi liiU I CfcwiftJ ji 
^jjjJjJdUii jU ^ i i ujJ (.Jjljf 4J [jiJJ ^^4^ 4 jVLui 4£ »jjJj£jIj 4j (j^j^ f4j j4Jt 
ju4u4j t jjj 4j4a>J <Jjj£ (^j4jU j ^4£*J jl£ IjdjljJ f*4J j4jLh4S j4j CM^i^4ii Ij 

lA&Ji <sJ*i J (Sjjiji^ iSJji û'j^ ^ J±*‘ L i (S^Ji*i J i JJi < * Ji <i&<i 
i yu i^ 4 fl ji 4&jj£ yi<L 4 jb (gjjJ jjmt ( jl I ni lj *j Ij 

j 4 uliU jtljjiti j S j fjêt j 4 Jb jjlji 4 ij£ ji ji<J JÛ 4 jj£ jjjjj^ iui 

(gj£ j4J (jjl J jU*J (jjl j JÛjUjUjAJ (j-al jj<Jj£ J (gjjlj (^jljjnjji 

(jijjS (gjt_^ 4ii u ii JjLlj JJ 4Û.<Ub (g<£ia. (_J*J<j (ji«U (gjj (^jli^jljj^jjS »J 
<J <jlj (^SjjS I jjiAJ (jjl£<Uj<UjLi 4 jUji (jjJjS '^j-a.AJ ’(J^. (jj^jja. J (_gjjj j_n<il 

(jjjjja. Oj ,ji<u jli (jj^jljUa-ULjjj^ J jl£<GjjjjA |_jjUji j jl£ 
(^»j<Jj4j4J »j4ukJ (jjlSajljl l \4 »lji 4 j j<uV<J <J<jljj jjj j| j ^ Jj l 4 j ^4j 

jj jSj£ 4 j 4 j<A (gji (jj<Ujlj (jjUji J jl£ i ‘lj « jj j<j jb djjjujAj<A 

‘ <ijA»jj jlS<L»ldJ<tj (jjjji jLS yjjjj^^J <UJ j 4 jJjîUj (gjjjjjnii (jjlS<U^~lj^<J 

U^'jÛ^ Û>?- ■ C»Jj^*J dij Jj (^lj. A^ 4 ûjj tj Û • i t jj j J j ^jljoJ jJAi 

4J 4Ûljl Jj£ ^4 j j^a4A S û£j^t J jJji (,£j£4ii jJA» ^ jj 4£$J <j*Jj4Jt (^jj4a. 

jii jS I J ^*ij^4j jiJjSj4uidjb j jJj£jI A u Cwui»J 







jja 




î <y»l JjJÎjS 



(j nj4 1 jj£ ^jl jj<b j£ <U U*jj4-4 j jlidJ 1 £<LaI jJdJi dJ ? jj-a Jj<jj£ 

j jl£< mA<J jL*j ^JjUdJ djjj^ ^jjj^fb ^jlJjS <UIjj4jj^ ^4j- C iJjjfrJ jL 
j cJljji. ^jj^LdjJuJ ^Laj^ 4j jî^dJ ^Aj^jdJ Jj 4adJbJ ^jb ^jJ j£j*- 
Ij^4j ljdUi4J jQdJ (jît^4j jUj ^OJjU ^JJdJb i I JjjL£4j a £^fU.»jjjj ^jLjjA 
j ûl£j jtfjj (j j^ jl<J 4 jjj4 >7i b jk4j 4 -uujjjj <£ c jj4wL jjJ^J jOJ t Ç> * rf- 1 

J CxXJi (SJjAtj <JX* ^jjji^j^f J tj^j&j* 4 (S*J*J* J 

(jdo4J ( jii4J jU ^4 I n i a<K t£ dj La4jj 4-A dj ^Kd OJÛjj 4i jj jib^ 

&j <û L^4 j j-o jjfc (£jl£ (£J& 4J tliojjjbdJ ^j4Ûj^j£-iÎij <i 

j JililjJjj-ê 4 J dj jjj ^jji jjJ j 4 -ba.jj^ jjJ 4 J <lLl*.jj£ Uojj<a 

C^ 4 ^ ^.JjJJ diijib jfdijjj 4 J jJd-t-i b ^-oljj^j jjJ j l^dJ-fcAjjS CMjili jJ 4 j jjAjjj 
(£jj (jj t^ 4 jl jj 4 j (jjUji ^j 4 A jj-a (j 4 JJ^U 4 j (jj 4 Jjb j jjJjl^Sjj Jjj 
jj £j 4 jjlj£j^J C>JJ*J û i <<jj J I Jj liffc 4 . 1 1 Aj jS 4 J jiA 4 ^ j^L d»jU) jjlji 4 ijŞ 

^jUji cbJ 4 -oj$ jj -0 (j-ofjJdjjS (jLil (^ 4 J 0 jJa^i 4 j La»jj 4 J& dj (jû 4 J ^frjdjdO 
j (jSL» 4 -lujU (£Aj 4 jU ji jl^ 4 -ftjjj 4 j j jl^Ajjj jjj 5 4 J d 4 Jj 4 j& (^jl J^u<U 4 j jJ ^ jS 
Cbjjj (j-MJJ J bjjj ^dj 4 -i-o (jS^J^jJ-i^J ) I J ji 4 i 4 j JJJ O-mjjJ jj 4 -iib (^JI J^f 
t f jj-uobjj t f jfjj— <JJ^*jj ) ^<*) 4 ».ijU jJL W i i^j j J ( ^j^JJjSfrJ 

^*jb 4 J (^JJjSlj 4 ^o 4 J £mm & J dj t (jiiJj a <'l 4 *A#jU j. V fc m^ Jj j ( ^ jjuJ l^ 

CflJdJ f Uj4j jjjio (jjLu4*4j ^6j4jU j jjji 
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t UU 4 J Cuujji tjALgjjf jlj <U jju» 



&<& )• (j-ojjSjjj iS*J& 4 ^*j ^^j^LSi 

jiK miSjI (JjAii tlM^J ûmjjJ IJj4^Ai <U ( 

^4jj^i<i 4^ J4j bjj 4iib j4i ^JjjV jj j4S»J ûujjJ j-lo jli<LU^jjS >j4jjji» 
r ^<U ftjfjU^. »j4ojU ^4jI|£jj ^jjj<J j^A jiAJ ÛmijjJ IjJJjA. 
t LjjJJ jSdj 4 j4m4j1jj I JjÛ 4^ (J^jfjjU j4j j jU 95%4J ^dj^-u/ (^4 j&jLÎ<4j 

t (jJJL*4j (j-iijJ t jjftjjA t ClljJjUjijlS t f-jj4j U*Jj4Jfc t dLijjJ (j-ijJ t jjjjUjS 

1 (Na ) ^jjjjyw jS^j (jjjjL tdjJ4-.js t 4ÎU4J 4^ ûJiSji jry^jjj t 4 jji 
( Ca ) f jjuijHS t (Mg ) ^jjyqj^j 4 ( Cl ) Jjljjis t( K ) f j u ti Gjj 

4jI JJJ (^jUkujî J ( So4' 2 ) C.UJ<U*t( NH + > Ui>«u 

jx* Jjjj jji (Jjji jli 4jf jj£J jjIjJ ÛJi>J ûftftJjJ Ij4lt0b jjS j(j 4J 4^ jja 
4 jIjjAJ jj-ft jluiU jl jJjjLft j 4ijAjjS jljJJ 4 jjj4£*J j 4j4£JjwiU (j^4jjjjI|£jj 

(J^4J (J*J*J*tJ 4 jJj£*J 4^G j S 4 j 4 Sj flb <i tfj jjdjjJ (^4Sjj4l j jl jJjj-ft jU 

Û*Ht JjJj4A J JLm/ ^Uiji J»j 4lii ij ( J h> 4 > 4jj 4^>J j IS^J L AjjS 

(^S4j4m/ ^jU ji t 4 jIS4jjjAjj 4S t 4jl Jjj (jjj-ft 4jJiJjj ^4^4j JijjjxU j^4&jjj 
(jJ ISfrjlj lj~Tb4 < h4j U4 jj 4Jfc 4 jLSajIjj AJJU j j!j ^ jl£4jjjjuj 

^Lîdj^**# tf iw4l dj4i-LAijjS jijji j 'J^JJJ (^4Ajlj 4jj4SdJ jlS4jjjijj 
f4j jlj4J j 4J4Jb (jJ4^ûj ^Ajltfl 4S CMjiJJ jU jUji ^4 £*jjj 4j jlS^jjjijj 
ClijiWjli <3jls 4i 4 j 4A yi>3k djjjj IJ4j4Sfljjj 
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jU (S^jj? J <4jM£ 6l£» 

4.ijj4.t jjlJ^ Cmj^J Çm* ijj J I J ^J j lX jli 4j <tfk j<UjVb ^4j CmjjJIjj* 

^jj-ÛLuijjJ (jjlJjS Udjj4A J~u> (j&ijZlA jj IgjjZöJ 6j<ûjjjLu ^L^djljUk 
jaljj^j j djoJj^ j jjjVU Oljj^j I J ^Uj3 u ji« 
^4^ i Lû ^jljiJ4J dj djljjUji jLj *4jj Ll ^4j<U 1 ot4uiijjjj 4 j gljJju 

isWjZ «u4iJj«iU ^ ^jjsi^il. detrusor muscle 

4j 4 ^Jmi4j 4i ^jLuUfldijljU (_£4flU.ûjLdJ (£fljflj<Ci dj4J jjjjjO jj j uiX4j»jL* 

^4j j OlJ»Jj*J jl jJjj-a ^jjjjjS ^jljjU jj jfOI'tJ i .<4j i jUoJ ^Ia-t4jj£ 4_ujx 
(ji 4 J (£*J*j*J ji l Jj-* j ^ *îAj jUj»J j jljijjfl (£Aj 4 fljJ (jJUi ^ j^^jt flJ 4 j»jom 
dj<UÎj^ jjJ t djAj^J jfl dj4jOfl^jjjjJ *j4jloJjj-fl (j-U 4j 4£jXJ (^i^Jjjjj jjfljjfl 
dj 4 jljJjxfl 4 j jJuO (^jj^j^J j 4 j u 4 j jjSdJ ÇMiidJ 4 ^ dj) J j U jjdjxfl (^jjftJ 4 ^Jju(U 
CUj3j<>J j Qi t jSbi Çj i n I j4jjA. j45Jjm(U 4-cujjJ 4j 4 j4jU (£4£JjuiL flj4uij£ 

(jUu^J ($j* trUflUj 4 j CuliIjjU Sjj-# 4Sujau CuflUj4jjk ^4 ^J j^j Udj^jS 
jjljJ tfl j<CJjmU 4J fljfljflJ Jjj djia (^^Jj^U £j4-ufjS |k^4j t CMj^. I Jj4 u*4 * 
CUjit I Jj4*u4u ji*u4J (jjx t. IiUj4j Çu tlji44 3 jjfl j ÇujSLu ÇUiU jj ^ 
j^ua jl jJju-û ^jkjjjji^j jwijlj jJj£ jxfl (£jl Jj£ JJ 4 jIj4-uij 2 (fc4j (jflj<GjJjU. 
4£jjx. t jxa (£jJ4 4 jjjx. jj 4 >j4xJj 4£L dj4ÎI jJjxo 4j jxo U»jj4A fljfljflJ 4li4j5k»J 
^jiijljJjxfl (^jljJ J 4j ^jlwijj Oj4£jJ (£*jxCu4j jxfl (Jjji 4jjjx. 
OJjSflJ jxfl (Jflj4jlj4S 4J (Jj j OJjUflJl J jxfl (Jjji 4jjja. j-flflJ jl jjjxfl 

J jljJj-Lfl (Pj^jJ Ijlfl4j4^jj (^flJJ4J "(j— i (^4A.jU4J jlJjS4Aj4J ^JflfljU 

jJj^jjfl (JJjfljU ji jlS (j£j4j U»jj4A t Ol^flJ jJ^Ub »j<GjjjjjJ ^jlSfljSjflj 

jjjjflJ 
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jh Ia2j 4_» Ju lj l£dj ^jluiUda^yljLt ^«GLi.djLftd J j JjSj-ua (_£ jLÎ/b 

detrusor 

Ci * i *k> ^ I J4j l£ ^4J ^4^ Ij^jU Dj4jÎj^ ^ûj4jjjj L^. 2 

^JLÎjSlj 4j Jjbj ^jlSjjjb 4 j4jjI^Lj 4j uMjIjjQ Hinjtft ^ V<u (. <U4Jb ^ Jj^j-*-a 

^jjdj b Ol ii o4^ Ij^ ûll4J CtLSL» ^jdj^J (_£jjöjid (_^4SJjjuu La 6j4uî#^£ 

j jJjij-LA (_£Jj6jG ji djdjlj^. 4 CjJ jVjA. ^4-kjbjL jj4 j. ; çJli4-A ^jJjS j_u» 
^jjdju d>j4ui^ 4 J lJ l£dJ ClujjjJ j 1^4l Ia4*j Loj> J 4uîi^J ^.‘.i JliA4j 

<S d j4j ^VJ L^ jj CllJ»J djÛji>J ^jjdj-U ^4^JjxuLadj4-Jûj^ 4_i 4iLjj 4-4<J <> j<»j3J 

Û I J ijj jJj^jll (^j! Jji UlO>J4 ul4j 
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4J jbJÛ«jJ4J j jJiSoJ jL£4&»j£J 4) jl£4jj>UJ 

î 4J44 Jj4i)j£ 

J <J<l4a.jyS ($*j*j*J I j*oSj* J \»t- Jjj «j jlS«Jja.jjS 

‘ olji3 ^jUj^jjS ^I£4*»j 4A 4l*a.jj£ *i**±^J9& u^JJ^ (/*j*jli ir*i^ 

f«j ‘ Clljj*J j** ^jjlSdJjj^iAJjjJ jli JJ »j«Jja.jjS (jjlSi-i* J*L* (£4ijjJ <(J jjj> 
ji j«S*J ûmi iJ dîiliil Ijdia gj i ^il£«iijU j^ mM 1 j »j4 i i»jjîj J iil^ajjj 
**f±XK ^ ''‘îl^îj 9i ajZ»J**i Jjj ^So^iajjji jiAa. *J jo* (^ijjij^jjj 

^l '»î « <! » .> ji tjS«j4l«a.j4S j*Jb 4j jjm ^il&^&AJjji jjljJ jj* ^lS^jjiS 

j uMji 4 J jQ ^JjAjjS ^jj 4 ^ 4J ililuiji ^ 4 i i 4 j 4 jj^ 4 J £<i (J 4 -L 4 L^i^j 

^*JL>** ÛJ^4J »jl^j4*w <Utufj4 ^j4^.*j 

^jji C»lj^*J jljJjj* jli ji jîljJ j jj* (£jji jli ji *j«J*a.jjS tfjj*a. 4J j** 
4* «S 4*1 JJ* (_fj** 4**iJ jj (j4l<J jl*i j*I* 4 Ij4. jjS (jKjjî j 4i*^jjS 

1 (^4^A JjJ J 4J di îjj Li j4Jb C*Jj J»J jU jjji_L« 

ûialll 
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.i"-, 




»j<^ l£»jljU * 4 .^U j Jaj*. tfUjpU i£*zyt L n j gilS^^AJjJi 

J-LA jj j J<iûj 1 J<jÖjVl *<J (jjtiifjjî 



: OU ^jIjU^ (J-Î4J (jJ Jj4^p J <aUjjIuj jltf ^£4j6jjJtf<j j<l 

jjj^J 4 j<A ^djîi J Iji* Ijl-W 1 

*J iîjji* trtf ^ t£*J*J* J ur^ 4 JjfJ 

C^4j jiiui <fiU 4 j jlj t£jU44 V 

OjljurjjlJ jIjjS ^J4£<ijJ <u (f»J»jU <jUa» U*jj 4A Ijljaijjlj 

j <j< 4 ij<£*jijjj jjjj4J6 jijöj <j ^ ,j£<jjjjjj *j ojjj^i jIj podocytes <j 
td jj j p jjj*4 jL jj j^Sûjjj U»jj4A Cmj»J 200mu jû^jjj 

^Ujj 4j<£jj<JjJ£ j jLaji jjiStjjî jli 4Jjl£ <J t #jf J ^JiJj^ J<îjjlj j* 
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(£4a*jU J jLojj J[>*44 ^ Vnf U (jA^j^Aa OjPj»J 

OJjSfrJjd j ^jUj^U «d 4jj^Lj jUjj »j <■ Aj4JUauj^ 

(j^Uji dlJ^jS j ^J-LO jA&sljj J i jkftjjJ dj^j jLşUa <£*£-*** jj* 2 

^4^djjJ <J 0 J C OjIjUji4j > j4jUjj ^4^0jJJ <U U»jj4Jb CilJ^J ^UU4 j i&jjt 

jU <J (jl^4iîi^4i Jjm« dJ jU j<o^j-a ^344jLi j C>Jj^dJjOj 4aj^L» £j<CUjj 

^aUjjUUj JA^ ytjJ* LftDjj4Jb Jjj^ jU Jj »j4 JJJJj4^jQj J Cil JOJ 4^4jj*iU 
jdSfi J^jdjjj J ÖjJjJ 14 mm 4^jjj J Dj4 ityjj& ^JJ ^4jxjLj 4jjj 4^AJ djjj 

Cijj^J 60 mu <^41^ 

^ tr^j ^djli j c-uuJj ^«4 (^jji 4J 4 j ijl jjj (j-LU (^^jj.3 
j djjj (^aUjjUUj ^4iajjjj jjJj4-A ^jm^jjj^J ^jU4i 4jjji ^4 j ^OjrÇÎ 

lA6jj4Jb CltJJAJ 30mu JJ 15 (J4j£-»jj j jjjJ ^yAaJjlAJJ (_^4£^jjji 

4 J ^yijjb (jaUj (^s4^4a (^uî#4j Chjj*j 32 mm jj 30 ja£s^i j<£L<u jj^j^ 

JJ (j UUImj »j4JU^jj£ (^4Kjjj <£4a.jU 4J C>J J^ JJ fjJ 

^ *4 iJitf 1 ur^ ■Uua.jjS ^jjS t$4*-jG 

(jjji-lj ^il& uL . 4 Ij^jjS J&jjj jL jj 0j4jjj4^OJ jj4J (_£ jjojjj (_g4<! ^JjjJ 

JjXiö^jjjJ jSUj jlS^aJu 4J ^jj-U, jjljUa- JjjS tfVjî ji *jöj4jjjjjjJ ($JJj4j 

jj (jJljU 0*J cljjS (^^JÎ jU J4 

u ®jljU^- J 4J4A (gjjjj j ■ -4j (jSjjljJj ( j l 'iil ( J (_J*j4j4*ii (H>4J IA»jj4A 
4J J 1^4 1 mi ^liA (^A44 4j4jlji (ji24i 4 J d 6j IJ0j4j 1 1 nljS (^ J 14 11 |4 i lU 
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|j (jS>4j 4j j jlj ^ *jij j ^ i 4 m jU j44mi*^4 j 4j 4 j Jujd 

^ cSJJ^ tfjj *j±» </“^0* ^ C»t*ê J*?^4 4 

60 (^4^_ijj ^4^»jû»j^j j 15 mm jj 14 ^4i4jjjjj cûj£»jj*j 

# J 4j f? , J^ x^iJ 2 tS'^j'j 4lij45*J Jjjj (X^jj jbaj ^4iAJjjj C»li»J miJ 

i#i tx'^J* 0 *• *4 iPiJi jJJ J ufl; J^fîi (J 4< *?.U >i L r ,La J* ûiJ^^J 4 *- 

(JJ«4j (_f4jji PH ^jjjul^Jj (_jJ4jjL| L*»jj4_4 ( 4jjVU JJ »j4jjjl <J J jj m 

CiIjaj 

oj4a. lSjJJ^ <J tf'ULi (^ûljS *jöj4£j£ -5 

«ûjji-û Uj£ j (SiJJjjJ J 4ib«lj ^4^4 -<^J jji <U4-A ^jljLa. {jQj \J*±* 

CjI£*jju 6j <Uj>jjS ^<L^jU<U Udj«U«j i 4 j <£ ja j4A 

Ji flj4ii4iifyjjJ j ~ Cuj*mL»J JJ£jj 2 ^djdjdiji cJdj jU, [^fcûiJI 

^UjAjjS (J4^SjJ (jjUji *j*j<l£j£ (S^J^ ‘U^jjS ^jj£ ^4AjL 

JJA jli 4Ûljj(>J Jja frjdj^J .<J 
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Bnnia 



OöWcimwoMM 



.. ‘ .. ''*■*< 

_ S f w .. HJ 

HWrtW — 



ASHWWW# 



ceowhiW 



^•iM«Wfa*rrv«in 



irtffy )!fdn>:i 



-PtmîiUtt 



[vmf&a) 



ReçhreHtoop 

WHsntel 



(jjji l5<-ljjj J jlitiajjjj ^»j4l~m4l ytjfj (Jjj*JJ*J 4J i-i t * j (jiUjî 

jU 4 j j * IjJ jJ^ L 5 j*jjjji. jtl djjM jtS*j 4 iijji jti jjûji. C i'i~ iiiO»J 
jlu 4 Ûljj *0 1 ^,-L^jJ ! jJ*L£dJJ 

iS**SS* JjlS iS 4 ^ jMjS* iSJS* o£$*- 

jti 4 jljjj CMiljjli Jj^jjis 4 j jjja. |J*j 4 ijM<J t »j)jitjj BjU yjS 4 J*jlio 
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jjf-j*^ jti jî *jdjl£ 4J j±J*> * 

4 J jub^ oUijJL <ljji f<i jj3U ^ 

f4i yjji. tf^JJ^J* \SJj* J^ yjji <iU*U t 

tfJJ w (JiJ* *i J *J*j , J i *jJjiS*J tf*JjjJj* 

Jl£<lfe*. <J J* (Jjj^, #jlJ jL ^ * * 4 jf^ jU <^./» 

U&jU. A j*y ‘j | <£ tj^ * ^ 

ij^ ^-H i jb ^ CfegjifrjJb jIÎjJ J Lt J J* (jjj* jZ 
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-s<m txirtc* 







: jLi ^4jjVb 



4jL^£ ^cj ûjji^y jlJ dljj3 4 J d^Jl 

j Uj)U jdii }j ^piij j ûjj*J 0.1 mu 

^jlSaJjU j4jL|£uj J jjj^ ^jUji ötiji O l£$J CGf* J &j*jj 

pV<* V ^4J ^ <^Vt 4 ud^ ) oî> 

J^lS tfCjVu jli >. UJXj tf *j*yj *i yJjSjjSjj O «j<4 

^4i «S <U ( CÛ^*J jjji (jUjiU 4J a j J ' 4 g jl iJJ j*J JjlS ^4 jjVl 

tiJ-Mj <£jj^ ^ ^<£<*jjj yb4J (P tjJJ ^JJjjjJ 4j<*jV L 

£»Jj<JJJ U<Jji£ tfj ijjj jQo oljtjjli J dj4-CL£ihJj<i 

jli <UU <-^jj JliUa. o uî>^ <SjF iSJji* iS*J*J u iSJt^ 

4j *£ Cja OU djl£ ^*Jj<j CjA ^<J ^»j»j»J <1 jl j4j4j ^ 

j4i j <îjl£ Cit^J Ocjjj^ ^jjjjVU <J ^j£jj 4j<jtj<J OjjjI^Sjj ^jjjj£jX£ 

^<&*jjj ^SjfrjU 4i *jIj^jjJJ *j4jJj^JjJ ^<jU.4j 4S <J*J*JJj 

j u&jjkj jjj j podocytes cu*jj*j»j yU^j uiiti m 

>J*> Jj* 
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Filtratior 



Capiltary endöthölltîm 
GJomerutar basemom 

membrarte 

S| dlaphragm — — 
Podocyte foot process 




^L&djjJjjjJ oU. jljlj 4jj>j<£ftJ <£ Ij5Lv 43 ^Ctul^ jloO ^JjlS (J«UjVL 

U*JJ<A û u ^ tf^j* jU <\*ja* JJ O^Uf 

jU j* Uj5L» ^ *>^îj 4>i* J y u Ji j'ji^ 

u \ u jj j j oljjû ^I^ajIjj ^jjU j jli « <Jji£ (j<jjVu jkVo <Jjk ^Oj^L 

»j4,*îVtAA»J 1 JJUjA. ^jl£dJ jjJjja jU 4J UjMj 



*j ^jVu tfjijj* »j43*jijSij^ ludwing liij û**** 1 *jij>jS ^ Hjltrafiltration 

tf4S*j)S dj i 4 Lj >j j t 4luj<S*J 4i OlJ»J Jj 1 J gpjMGd IJjjV jjj 

. ojj&i t <Jjii j ijLjj 
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t ÛJiW Cmm jjJ ajOjljUa. jjJ ^jiSjjLS ^ j**j <3jiS ^4 jjVIj 

jj l i î l S J (JJ* 4j <i j^idjjjjj^ ^jIImMj O CÖjJOJ JÖ ^t£*J ^jJ** 

*JJ jS»jj4hA jj^jjjijj* U*Jj<A i CiIjOO iZjmi j J 0j4jjja 

<# ÛJ^ J*- j# jf •jW 3 ^ ff U*J 

* t/k t#j}*j}i jjl'îii'lj *f ChJ/fW jli f*JJ J tf 

•j'j'j*^ '%>»■ tfjjj t i"“ *< ^ (#>* *f <S t/* 

j^<J jjjjj^ jU JO OtSoJ jii JAj44JJ^<£ JJ jLS t ûtfjjj IjjjJAi (^Ujib 4j 

I04^j4^mujA> 4j Ji>j<jj<i <J 0j4J4lV»4 ^jldjS ,jjdi 4J jJji 

ûy* tfK^ i* uiPJS <i *J *nj-»*f û*s*ij>i>* 



22 




^LU*4j » 4ji( jAajli 4j*4l> 4 jjjljjS 4J ^V<i 4 Qj jj jJb^J 
^ 0li * J ,* LT ,U ~' < i •jijjV LT^* l^j>jji 

j 4Ûlillu<4i ^4 j ^UjMj 4J Jjji I ^4J jjJjjA jU dj4aJjJjJ Lj 6 J «U4 Utij<j 
CmujjJ <1jVU 4J ^jU*U li (^4Jdjli4J I ^dJjjJjj ^ji ^JjIj4J 

^jA4j jUjj (J4^#jjj JJ Jj^ijlS 4j AjljjjJb (j4_Li (£»jU 42 i 4JjiS (^JJjVU ^JjJj 
^jijjYU (^ÛjJj I JjUj 4J «lM4 Cm4»jjJ IjS4j4Jj3aJ j4Jb 4J 4S Jj4 UajjS jjJ>j4J 

^4^jjj IjS4j42j3»J j4Jb <1 ljjj4J J 125 ml ^^Sjjj IoS4j43j3»J j 4A 4J <JjiS 
^jjdjU j^ob^jj 4 S ij^4j4iiibjj4j 4 J 120 ml j4^4j lj * ibj Cui tjj j 115 ml 

<j£4J*jUj (JÊJJiJJ (j^JJJ ^ K 4 ij3 »J (^AjUj J (jJj£ij»j 4j 

Ij^JjJj j 4A 4J 4jjiS ^4o/VU ( (jjilS 45 (^4SUjj ) 180 L (J4 SUjj 4£ (jiU^A. 
jil^4 tU^jJijMi »JJU (J4jjjj 4JjiS j4jjV(j t£*jjj ^J^J ^4 j ^4j ûii bJ CimjjJ 
(jJ 1^4 jU 4iJjy< iJJ U Jiijjj dj4jlS4jjjiuJ JjJ (jjlSfrjl J U % 4 mi4 1 4 J 4jjj c 4 jIjjj 
J bj4JjjM4i (jjA4jaj*J j (jf>L jU Ji dj4jJj^udJ »jUjjJ 4JjiS (£4 jjVu jU 
IjSjjj j j4Jb 4J Jju 1.5L (J^SLjjj JJ 180L (£4SUjj 4J 4jjiS (j4ljVlj (J<J®jJj 

(^dj4jUji 1 JjLSdjl jU^ 4 j Û» j4ijj jJj 4j ûjIjUa. jJU (_£AjJ f.4j *Jj4^j 44 
($J4 (J*j4JJj-» 4J (JjISjIjjS (JJA4J jJJ (^^jUmJ 4J 4j (JjljU^, f 4 j jJjL (^djU4J 

• Cu>L*j£ij Jj ^ja. J jli 

4jjj ( 4j4Jb I J îjji jiUl 4J ()jj^ 5.5 L (^4^jjj jJiîS (^4JbjhUi 

jli (£»j4i£* 431 j 1 * J 43i > ij4* J lS44 j (jiji. jli ji 4j43jj4Si 4jjlS tf43j^b 
4J 4S 4j4Sjjl4jS (JjA 4j jISJj4iLU 4j <&*. 0j4l4jjljj lOJJ 4i (£4jIJJU j4j j 

CMjibj jU bjUijjbjiijji 
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» <pLuAjl 54 J 



4J jl^jj J i>*J^U Ji ûJ; i^J CUjilj3»J Jj ^ln t M (£4 JjAjj£ 

jUIj! j jjoLkjjjJ jXui^u* jjtCd ij^ j Ij^ulîil jjlijjiilL 

Ij4±^jj£ ^UjAj&u ^jAU Ij*jU ^4J 44 Ir^ 4 ^ Lr^ 

jJjfti ^^jljiiui^J LM jj iA iSjj 4^4 1 i»4^ ^ibj julji^j djiJj^JLur^J 

6j444j<£frJ <£*4 a f 44 c ^4 L ajJ ^ jj ûJj >^ * Jj 1^4 j ( d î 3 1 y S j S ) «J*«* 

^jj Uj4A • > I ^£4jMj4j 4^ 4j ( j4^ ^Ia4 U j4j*i4 I jl^dJj4^ ^6 j4jJj^U^ jJ 
4 jjj Uj 4jIjjj ^ji 4jji£ (j4jjJjj* ^jjj ^4l£*jlj4J tJdj ljjl£ j U444J *Aj<~..,aa 
fi4j <jjl£*jj<S *Jj<Sj4 *4 ^«U jttftjljJ dJaU j jli Jj 

*J 44 a.j 4 A *j 4 j*jU 4 J ^jj^jC tfjA 4 J UjiU ^Jij^JJJ <J *j£*j 

K J Na ^j4iij4»jUjjJ tfUlj4 4 j ^4 4ll^jJ^ jjl^4^A JjJ J d^J J J<~« -A1 
J^uUjlj IjJUjk jU 4J 4& <±4Jt jj ^4 jI j Jj$jl£ J 
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j 4ij& j)tU jU (fJj* j j\j j\&4h* 3 £ 



^LSdjtjjJ dJ 4 jjlS jLi ^j^j^ j jIj 

jD<U 4S4 jjVL *it<VH<d 1 öj4jkJjJLJj4iöJ jJjA. jG Ji J » j<JlJjj^»J * j*< 

ö u * * û><i jjJ I J4 1 i^jjS ijS jj S <U jj<u ^1<«»4 a ^4^jU t CM^JjlUÎ Ij ^ ^ — 
Ujjj ^>j4jllujIjS (jljdj4-t*i c Cl j Ns ^»j4GIjjjIjS (£jlJj£ 

Ifj j Cu udj Cu-Ujj J jG ji ^jjUj kx ê M ( ADH ) jjjxûAjJ ^j-^jjA 

jG (Jdj 4 jjj-ö ji lj^j«j 4 SjS ^ 4 Sj*. 4 j fjjjAjji t Olj^j ^jJJJJ^Û «b 

OISaj 



^djb4J J 4 S 4 J jJJA. ^LLmMj j (jjja. ^JjU4J jljiî 4J 4J4A jlj4J ,jS4J ^Jilj^. 
4i c jlS^XifLjjS jG 4 jIS»J Aj4U^ijjS ^ LS4>j4 i iJjA ^dSjj 4J jjj^ ^jlS . Ij 
OJjU j jj4^û Lj {Jjjj 4J j-LA 4-iji ( ÛJjjjl U»J dj4Jj^jjS jJ^jljl l\4 n4i 
^j^dj^J 4 Jjj£»J j djjîjS jUdjU.j4-bu »j4juj^ 4J 4-S 4jIjj 4 j j 

^43bj4jLu j4j jxa 4S ^jA4jji»J I Jjjj ^djb^S 4 J jj i jUj f 4 j 

jjja. ,jjLL-u4j ^»j4jjj^ 4S ^jA 4jjjAJ Udjj4A Aj C 3jj-ft j^J^ 

^jiIjujj4j j jjjci. (J$jb4J ^jjJjUj (jJ4-®jU j-L0 (J^jli4S (£»j4jjJ-* 4S t »j4jlj4ajig» 



4J »jUjjJ jLj 80% 4Îljj4-ft jjjAjli j ^jUlî jli 

*J J 11 ^•j^Uj-ft AjlijjJ tfjU.U CujljftJ jli I ^JU yAli J cUji ^^LjUuj ( ^ftj 
JiJ<J »J»j4Sji tf4£j* j Jjjj yAjjjUjj ^4 SajJj 4J jtt ^0j4jjjft 

. jli (£*j 4 jjjdi ajUjjJ 4jI jij-ftjjj«jU Ojjjj4J (^jj ADH 
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j C L * tA,j 6j4jK4ti\jjS ^jA4j ^4»jb4i ûlJ^J jJ^ 

<A ÛMU jxs (£*jU 4J dj C Jjji. J jJJ»« (JfrjUU (£dj4jU 

Cj J^ 1 <*4 > »j <»ljjj (_£ A jljjA. (£jU 

jj (£6j4jJjIj 4£ j 4jjiS (£4 jjVU 4j 4 jI£*JJU (£»j4lluulj£ (_£jl Jj£dj4jjjj djbjjJ 
^ ^JJl* jjf j4 — a<J *j<*£yA djUjjJ (_£jl Jj£ LAdjj4-4 c jkl JÛ4Ûji 4JjjJ 

4J 45 dijja. 4i 6 j4oJjj«»J ^JjIj^j 4i JjSji^ tfjS^ 4ij*l jj frjLLuudj 
^Jj 4S f/*4J tlj ^jUuU (JjU 4j 4J ^ Ijjj ^jjSjlS ^UöjJj gJA IJ ^LijS 

a <\ 4..>jU ^^Imujjj ,jJj4j jIj dj *j4jJjj-*U ^4^*jJj çjA ÛfJj^JJ 

jJ^ Jjljj 4 jISj4j »j»jjljk (jjb jjj *JJ-» j4^4j Û*1a*J J^4i 

(^JjJ ijD-* *j4jIj4AJJ 4j f^4j c *j4j^s*J jIj JU4i jjj ^li^i^jjjj j Cuj£*J 
J ÛH »J Jjljj jjA jjl^ 4iaj jj l 4 J dj4jjjj (£*jJj 4 j1^j4j ^jdJjlj^. ( 5 jU ^4^ 

jii4i (£ftj*j*J 4 jJjS 6J jli ^45 jjijjJ 

jl£djljj SJJLi (^»j4jusI^ j cJ^fU, (£*j4jiuul jS (Jjljji jjJj<4 (£j£4j 

j (jUuljU ^jU jl^4^JjjJ (JjljJj (J4 j11. (5*Jj4jc *j4jjJjj*J ûjUjjJ 
(5«j4j ^4j c j»J»J IJ4jU. (£*Jj4j jIj4j ^jjj^jjj j <jI£*jIjj 6JJU jU IuaHjj 
4j c » j4jjjjj»J 6j4£¥UU (5»j4jS*a#Ij^ ($jlJj£ ^jA4j I^j^j jU djljUx IJ*jiJ 
4 j ( 4j 44 (JdjljJ ^iu4j jts4A ) 4Îlui^4J 4ijlS (£4 jjVU. jJjVfrJ (JjI JjS 

4luiU^J U*jj4* jJji. ^jUjiU J 4 Ua.jjS (jliijS (jiljfi (54UÎ (^J^Jjjj^J 

jU JJ jU (£Öj4JJjj jJ c COJ CaiujjJ IjjUUSUhJjjJ (^jljjJ jU<i (jgjj l4"i i »4 th 
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. «*v 4 

t 

(£JA4j Ijlkjjjj j<Ub4J 18 OL (j4£jjj 4-ijl£ (J4 jj^ÎU ^<UdjU4J 

JAj4~Î>hI j 4j4jj^U (£4jjjj 4XboJjJJ CljjjjJUfrJ »j4j 1^4 Ij^jjS 

j ijJji. (54jb4Î ^^j4jjjj4i ^VîmjM j JJ Aj4JJjjJJ (jJj^ jU jJ 
Ci jl4 4 (£jl j4j (^jUj J djjuiij^ (Jdjlj 4 jI£j 4j Aj4jjjj 4£ f 4 j 4^ jjj4j ^OdJljU 
j!mi4a> (J<U (jjljUa. 4£ t CjJJ Ct** i ijj J (^Jjl4*îm4^ jLa. f4&4J 4 jaoJJJJ LftJjj4Jb 
jU ^4j4JJjJ JJ 4*î I IIJJJJ 4 j (^jjl4*îm4^ f4j I J ljlj£ ^jU J 4J 4jL^dJj4$ 

tfjlJjS JjA 4j i ^^ujlaoj tf 4iaujj* U 

4^ OlJAJjj I J f j lj>4jLÎ4 Aj Jjj ^UjMj (£A Jj4j jU4J 4j»j4ja> hIj^ ^jljjS ^4 j 

Oj Uj^li (j^jjjUuj (^4 ^aj Jji ^Lidjljjj 

(^AJj4j j!j4j j4jj^ bj jij Lu <J JVU (^4 j4jj miIj^Ai ( N 3 ) ^jjJj*** ^jjjLj .1 

_ ^jjJjui (Jj4jJU (jijsU (jUjiU J (Jjljjj (J4lu» jU JJ ^j4jjjjljS^J I J4 jLj. 
jU4J ^jjJj^ii ( j u. * 4^ (^*j4jU j ^»j 4jln lji 4i f j-U-uGjj 

4i (j-êl j^J j4j 4J ^jjJja* (jJjjLj I J4 j4j (jjUj4j 4i jj-ujJj4J I J-»j>UjJJ Lui 
iJj^Jj** 1J4jI£j4J *j *j4lii*J jiU ^jiUjJjLu/ jU JJ dj4jjifi (^4 jjVU 

Cmjj^jJu Uj^U j 



*^U*jl£ ^LÎÛSI, ^ j£a jjA <u d'iUli ijS o ( Cl‘ ) j»l, ^jjli . 2 

J 1 * jf Cilj^W »j<(jjlfi ^4 jjVL 4j f jijja. Ijijjlj (£<iu»ljli ^jUc* <U 

Jjljjl^ jijili j fkjjjj-. jijjli <U cLajiUt (^*j4ilu.ljS LtjiU J t^iljji (^4lii 
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J tfilui ( Nacl ) C J ~i ..»4 -V uûjt Jbj (jjA4 Û\ * *. 

iş<i£^-ijjt iSj^jjj^ (j*^ui ( Nacl ) v > 'i i i wi ^ Lf*j 4 jj^jj‘V - 

Cu-ujjJ I J jl£frJ j«l£ (J *îfcji4A ^<lL <d cLjjljU^i <U» J<ji Jjjj«u fh4J c cLjj ^aJjjU^ 

4j 4jIj jii jj ^jjj 1 ^ otêeJ 1 ^ tfJ , Ji J cf^J^ j* 4 ^ 1 oli *- 

^^jja, çj4l L-u)jLj jtû^Jb 4 j jIj »j4j(jjA f4j j4A c G>I»J*J jIj ^jij4 yj4 ijj ^jL^L 

jL jj ^*'j J j jL jj v3ijj*j ( Nacl ) fkjjjj*- 

lt^ 

jû 4J jAj<CLmiIj 4Jjl£ (^^JjVli ^ ( uXJJ j<jm <U jjJ (£4£jjj ) 65% (£4£j> 

(£ 20 % <£4£jjJ Udjj«u ^j4JJj>dJ *j4*JjJ ^AjjjUoj ^4iAJjji (Jjli^jljjj 

15 j4j i dj<ûjjjj»^J lj u^OJ 4i dj4-®jj ^jjdjj-a ^41 ajjjJ j4j¥ 4J jli 

4j4j jj.4 1 1 |jj1^4miO j4jV 4J l G> tlAj 27 L ^£4&jjj4j£ ^4jj^lb % 

tfljjS ^,^4* *jdj4*j* J Jjjj ^ijjbûj ^4laojji JÛ 4ijj J jJj>U 

j4j 4^4jL iS*j4^ ^4j »j4j>J»J 4jLjjJ 4jjVb 4J djU (£*JJ j4j jjjjJUi 

LpJ> ^ *? J JJJ J LJ^J 1 ?^ o 4 ** ** ^ 15% 

ji ( (jIi4J 4i jli (jJJijjj ^J<Jl^ ) ^j4jJjjJ^J (j*i4i (^ 4 1« m (£*jJj 

jjjft. ^ÛjUÛ ^Ct ^ i tfjU (£*j4jU 
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W ..j , :i r , 




*. ûl&A Cmjji (sfjjS t JLuAê' Jta ) tfiu 



CitJW jli j' jli <4*^ V 4£» tftir J 1 ?^ 

dj4j Jjj ljt»J 4 jjVU (£«j«4>j*J ji Nscl f.jjjj-MJ ^JJjji^^i^iljU (jli<i <* 

(£jJjjl£ j jU 4J jU»*£4J <jdjjJ ^jja-j^J (^jA 4 j 4jj^U (5*jUi 

j4j CmjJ^U j4^ 4j ^;,„4^ ^4j c ûl^iJ fb4^ j ji NSCl ^jjJj* 

^;,|>4'V <U j4i C>ty* (jUj^U lj<£ 4J dj4ÛUji (^Udöjj û jlUVjvSJ 4£ (^4 ÛjY. 

jUjj (jAJUjla^J (J4*h VJjjJ 4ÛjVb >V<\H< 4J jî,4^4a .4 j4jjj 1>04 (jliaU, 

^^XukLv (jU4Jb 4 j I j (jll* 4J fjj tfjj<>±* J^ ^J^ > 

j U< 4. 

c 4 j*jIj<2 (JAjIjj JJJJU jIii^V ^4Aj4-ui (£4jIj1j ( OsrnolSfîty ) 

) JUJ / J-oj-ijjJ Ja 300 J.1,1 „ 4 V J4iu)j (jU^4J ^i^Jdjlj^C *• 

4J Uj^U 4J 4j4Jb jUjjjj4j 4d (£4 j1jIj\£ j<J 4j4Jb ( 300mOsM 

4jS (_£4->ljljrJC j4j S j4j>4j (J4jIj4ajlj4j f?4J C jjjûdjl J jj4J (j-Xl„4A (^4j)jmC 
jU j2Uj 4£ûj*> 4 jJjidJlJ fjj ^ 1 *4 *4 ^ (^djljrJC 4 j 4J4A jUoj-j (jijj^j-jj. 

4jI jUj j4j I J4^4jJj 4J UjMj <J CijjdJ jujj 42Ujljrş*£ j djijjj 4 ÎUjl 
4j jjj 4Û4^^J 4^4ÛjVU ^jijjVj-ojjJ (jjldjfjjS IjjllA jVtj 4J <S 
Ijljj'i jftjjj (J4 jjj J Uj j4Û u j * iJJ t Cil jjdJ I J4^4 Vn jU 4J 4d4ÛjV U IjSjûS 
(^4ş^jU 4jljjdJ »j41oa. jjS u iCjû (j4^. jU 4j 4^4lii» I JJSjÛ1^4J 4Sj ^ Û 

4Sj^ (jdjûjl Iji. (j^4J 4j jLu^4j jhii4ii (^js-J / Jjjojjj 300 4J <S c 4ljj 

C*\Z*J jU) jUJ / U>jji ,> 1400 jj ^4i4j 
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tjijjlS <J ^jl J<S<J JjjijA* *j 

^jljjS 4j jil Oj4J ( j~i i. M ii (jjljLa. f4j (jjA 4J 1 <44* (jjj*J jjj tji** j.'iiiM'i i 
jti jj *J»J*J *3ijS*J j C*j>i*ali jii* j-»ji ( 5 <Sajjjj *1 jjiîl*. 

Jt ii tf j* ^<jjj4^t r <4 ( <£Ajjji (S Jj*a tfjjp- tfj^juj*' 

<jjjV«a j4jijj<J *4*jiul f <J j t tjMji (j jj«jj4 (_J<i*Jjj4 <1 <jjVb a 'i.lM-< (jjji 

|J jJjVm (JjIiIjS j4 Ia»4j <J <S 44<jliui*4 j<4 j&4j 4ijiV«J 4 j 4* jjiiu* 
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^L jU jj jL <Lj>** J Ij^ 

lj j 4^4 t I a 4 J jU ^jl jLa. fci 4i I J4 jIa. 4j ‘y U 

JJj 4 j4jAjIjA. fjfljlji. ^4 j^Ia. f4J jjjj 

^jljL^ (£>* ^ 4 j-L-A jAuj (_£jj4j (^Jj^>>* ^4 ^^jjI*^4j <ui#4j J. 

^J^J^J J^ NaclfjJJj-i (JJJjji^ (^5j4 U i n lj^ (JjlJjS 4 j j 6j«U jI i w L 

f4i Ufjj4A 4i^jj£ (j^ljJÛ (^4liî jL 4 .1a^. *J fj oVi»J l 

j djljLa. 4*4j f V4j OlJdJ Jj jUVj jL<J fjljjî 

ûjjJ L sJ4j»jIjQ 

4llj CiIjL jL ,^JJJj4j2j 4j 4Cj I J (j-La jûoj 4j jj4j tfjj*jf* ^4iaJjji 2 
4j jj4j ^I.i*^ 4j2jAJ ^jjljJJ (J4 lui I J4 j4j ^oUj4j 4J t j L JJ 4J ^J jjLj 

it*±± (Jjj 4 ^ jL 4j Na (^jjjL *îivu ($*j4iin*ij£ (^jijjS 

4J t Jjj 4j jlitL <£ (^jljJJ (_g 4 1 h i jL ji *j4ajjjlj£»J 4 jjJ (jJmL 4^ I J 
jL JJ J j 4^4.^^.JjJJ jL 4i JVLL JJjLlyJjS ^jljji 4 jCI ^JJU 1 JjL (jLcft 
jlVkj (j4^hJjjJ jL4lljj»J 4^4 j jV L IjIjjI^ 4J »j4j Jjj ljS <>J ^jIjjj (j4JLl 
Jj 100 )(JjJ 4j fjj ( j1m#4a 4jjj»J IJ4La.jjS (jl^JjJ jL4J ^jdjjjJ <^^2* 

( I 

i#f^* j^fêf tf M^=> ^ jii <tJ ûiji ^ 3 

^jjW <*%“• tf^JiPjO* <=*iA} ftJ Lrh* ‘ ^! u 

*J jUÎVM (^jlJjS 4 j <S ij.jlî j4j ‘i*...lj< 4 j jw*J 4A < Ul i'. 

3 * Nacl r ^.o>u r ^u (jjL JJ *j4j*jIJLiiIj2 dj4Ujj (^jj^Jj- 

ûjUftJjf I J4 I jjS ^l jiJ (5<H» jL 4i J 
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û'j" jj 4j*jij4 « 4ilj 4ajj J^jj4j tf « 1nn »<» 4 

J %j y4S*JjlS *j4Sjj I »j4jj; 4S*J jj4* ^jSayijjJ j f, ji (£j^»j*» 

lS*j»j*J jf *î 

O j t^ l CmmjjJ jj4j jL j ^îl jU l ikiiAj ^t 4J jj4j 

tf 43jVb f jj (f jj*jj» tf 4iajjjj (S*J*J*J j# jli (^tjju j*4j U»Jj<L* 
4i 4 ^ t j j<J i % i 4^ |^Ol^ j4j Cui^J û i yjj J jj4i ^uf4^ 

VjW ji jûbj Nacl U<A Cil JdJ jj4J 

jla. jJJÛ4a ImUajJ^ ^jjS jiiMt jjjvljî 4J <J f4j CUjûuiU 

* J* 1400^ 4±iA.jj£ ^jji ^ljjQ (£4l£» 

J^j^ <1 1 ( jj* 3 ^* "n *i j «i* ) > *u i l * » j 4 M iiiljS (^jlJji (5 jA4j 

jj<i a u .M i J cA* Jl fj 4fJ* ,J< 4*fjJ* 

ij4i jlu4A (sA,H iOiij (^jA 4j t jl^4±U^j/jli jj4ulU 4j 4^4i UjjJ 

IimJjI^ jQ4J j >j4ÛJjl> jU <4jjJk»J 4^ UjJJ CUJAJ OmjjJ j4iV 4J 

»j4jji*Jj^U (jjl jij (^4li jU ji »jfrj4£j£ (J4$J^ 4J UjjJ 4J jjJJ44 CujjiJUdJ 

*±jk 1 kjk Jh b 41 jj^ t4^jj44 

4J UjJJ U«jj44 ÛJiU Ijj4j 4j4jJJjjJ ^fiLd jl£»JÛJj 4J j 4 j j*JJU 

<J 4j4jjjjJ4i jli <J CUjjljJ4Û »ji|4£j$ <£<£j^ J jj<i (JjjAju-u ^4^Jjji û'j" 

Ij Sjj S I m < <J *j< ~ u»jjS U j j lj£jj|£ 
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:|J4& oUji ’jj-Mrf j4i C»jj^ <u 

• ûî^ j u 3# tf >»i<* ,J i**-* iS*^ixy 41 1 

jli ** iJjjj-* Lrfêi 41 #>• lt*"**^ lt , JJ# 1 “'JJ j 2 

Ij ( jûJ / Jj»jji J» 100 *j*j (jiijjj 

4J *J Ctl£*J ’l^ (jJjA u*!* ($4il £ijS 4iUjl j4j j3 u <j< <l 3 

/ Llj*jji J* 1400) 4Ua.jj£ Ljiljii (jjj*f u * 1 '"* '* jjj ir*J# 1 “ , Jj i 

(jUJ 



j4l r ’Ko < ,jS»<J oa jbjijJ ^£4 jIj*j4jU£ J<i~ 

4J ijjj fVu ,j5i4J 4*4&*J fji a hi>4i 4 j 4A ^Ujjji ^^4^ (£4 jIj*j4jL£ 

(J^J <S J 4 * *J <*** (jîjjS J jjjj JjJj<A IjjlS jjIk* 

. ♦jjO 
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î (jjUuAjLUj 



4j Lf S4jjj 4 -“4 4 ÎJjii j *>• *J *j LT^i-H ij 

U> »jj 4 A CmjM ût nj jj Ijjjj^ <1 Ijj^. j^ 4 j*£Lui 4 j ^jI <1 

IjjjjU L»jJJ JlLjUjW J»j4jjAA4* 

CrtJ*- *> ) rji*" G jd wjji'j’ J ( ûi^ tfA) 3 ^ ) U jj*i 

fj“' a jd J CC^jj^d 1 * (jjjjU u* ImjjUjW jj û ' < 4 *jl>* j*d*t 

tfj* 4 jli*J I J ^JÎjj ^jU<J j *j 4 jI jJJ (JJ* 4 lli»J 4 jLjI£jIjj£ . »j 4 al£*J ^ 

jl < 4 l l^j jS ^lj I mJX 



4j to^djiSi^ 4) jIj jjUjji 

t 4 J 4 A ADH 

«• 



NaCI fjjjj^ tfJijjts iAê- |J i^Î4 (Ai>d tfj>j“ 

Cajj4£*j NaCI ^jjJjm* (£JjjjJ£ iriy^ (jJJ^ti jU C*jjÎjaU f V4j i CmjjajJL 

jL <^ 4 LL t I JjIaj 4 j 4 j ®J .( jli Ji 4 J^JjjUj 4 ilj ) »j 4 JJJ^»J <£jljj< (Jj 4 J-» 

100 (£<£jjJ 4 j(£*J j4^4nh4^ 4& i ^jj ^Sm»4^4jjj»J jjjJ ^ŞhJJjLaJu ^4^a jjy 

cjy/Uj-jjij. 
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ûii f ji j (£jj-» <J jLûu^jJU l|l45 j4j 4i 

tfj*** 4 JLa.jj£ jijj^ jj4j j .w « 4^ jL 4 j^j»J4j ^j-Ua ^ 

y cuj4J CmjjJ (^ 4Sm4a *j4i^A»jj£ jij/ (Jjj 4 ^ ir*** 4 ^ 

4J j lilu jL j<^4j )jdj*j4Sj£ (J4fja, ^ISajIjjJ^jU <J jli ^4 j4jJja4jUjj J 

jhi 4 ^ Jw 4 ^ ^^ 4 J 4 jU 4 J 4 S ûlJdJii jU 4 ^Jj »jljj£ ^ 4 j CMJ jU ^jImjIjL 

^a44j4j ûi <4 % (JJ^* (j^Liu j UjA J j jL ^um ljli (jLljj jj*Jjj*J jjj 

. CMji^J ^4 j 4i^jl JjS *j4j ^jiiA tfj* 4 j " (^jLji 

j ûKiUu £u**J »j4 1 *% jj£ (^kip 4j 4 jU4ÛjjJLj (jM»4 lljJ 4jfrj4£j£ (J^Sj^. 
»j4l^l»J (jjli. Aj4jLI£jj j4j JJ»4Jb 4J j-M c 4-L^.jjS jL ji *j4jju*JjJjJ 

4J fji (jiw#4A. ^4lÛ. c Ii MIj^j jS (ji^JjJ (J4 AjL 4J ji. j4^JUjji jL 4 *JJ »J j 
l^JL^ ^^jL4J »J»j4*j£ jL4l^^J *j*jjjJ ^şuj jUmj tf^Saujji 

4J 4j4j 4S»JL^ ^ jlui4l 4Li 4j4j4SjS (_£4Sja. ^jtS«jljJJ I J4 U^jjS 
CUêtJj^ jjj (jS 4J Jj jUwi4\ 4J»jlui f 4J jj4j jL>Û ^ljJJ (j4Ll (Jj4Jjjj>J 
j^ljJ J (jil I jjj (54Li jLji ftj*j»j4£jS (jf4Sj^ 4l CilJdJ jL (jjU Cmj»J 

(jjUj^J dln4i j4$4j (J^j 4J 4&a» fj ^SUj jji <Jjj*d (j-ujL (j4JjjJj* jL 4 ljjw »J 

ClJjtij^J jljS (Jjbj Jj4iL j-u 



j j»4 i d Richard uij jMViJ #ji jj£ ; diuîujjji jis ^ j. 

4j ju^j dlik* jjjijU (jfjLija #jUjjJ ( CiIomj^ I J#jij<ijS (^iSjL j i Ujj t jÎILLj 

. t U.f o* jU ji (^ijdjîl^d! j I jOjVU <J glLiU^i Jjm #JiL jijLjjj i j Ujj J (^jlJji <J 
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4J jli (^*j<JJjj4>jUjjJ f^4j t 4J tfjlJ <?m » 4 1 dji4AjC« 

Cfcij jU JJ 4j4j4iji 4j<Cj^ ^jtfdjljJj (Jj^LlJ (5^j4ij4J <J c 4j*j jS I J»j#j4£j£ 

. Ûnn4i*j ( ADH ) jSj^AdjJ ^JA JJA <• 
(jjtttjljjJ jjjKJ Ciljjj jli (^a4ujU tf<Sj^ (^jUIJ ^U ADH (jJj-kê *jJ (^JjJjjA 

jU4j j*J»J jli ^dj4ijijib4ê 4^j^ 4jl£jafe f4j t lj*j»j<£j£ (^4 S!j^ 

^4j4i jj t jli jj 4 jjjUj *j»j4£j£ (j<£ja. Aj4m»4jjA f4J Uêjj4Jb j IjUj^U (J*JjO 

CifJ4Jb (JjU <J*j4JJj* *jUj jJ (jUljrf 
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jli jf jjUj (£jli ûipljîw i CjjjOJjfrJ J^bj ADH Jjij-M *jj ^jjajjA 

j CtlJdJ jlS yj^jjb djUjjjdu 0 j*j*£j£ ^liûjtjjj 

^jjjjjjl lj ^jl l£<J j^f<J ££»j*j»u jjj (5Jf« ^jb<i 

1400 (jlnrfl jj^ t *j<jjjjMtdJdjbjjj ♦ j4±t <J jii j cûjjdjj^j ADH 

ijSjjjj j<ft <1 jjb* 400ml otjjio t <*<& ^ii / [jjjjji jj 





jjj ij&J* ‘ OJJ4j ADH f^<f (ji^J ^frjfrjdJ 4Öjj£*c 

IJ4jI£j 4J ^j4ijjj-a<> J dj L JJ J »j6j4£j£ iS^y^ ^ jb 

Jjjjjj J-a 100 ^*dt4A (£4Jj (Jjjla4i<s ji»4j 4 jjj£>J jj^ (JJja iS*J 

<|44 



Jljj I J^jj 1S4J Cilj^j jdj ADH (j3jJ-s dj J (jJJ°JjA (jJjj 4<i»jft jJj (£4>jljJ 

^jA4j (jU ) CÛj Oj ^jbjj jLÎjj (5jA4j 4jÛ|j<J 4^ bjiU ^^jjjVjajji <1 jj* 
4l(j * 1 jj i ii ^ jjajjj) (£4jt^djU*J ^JjS C£>*4 jju*J ( ^JjljaLjjj 

jjjj jJj (J^jljJ (jb ^U jjljj 4 j4jL^.AjUaJ ^4j lA»jj4A t lj (Ûj^jjj 

jtj (5dj4jJjljA. jjj I fj4jlj4AJJ4j ADH jjj-fa fjj (jjjjjjA ^jjl Jj>J JJ OlJ*j 

(^4jU.4jU*J IJ4jI£ p<J t ^ljj^ljjjji j jjJ^ (jJ— #4 a (_£*j4jjjx»4£ 

<J ^jliiljjS OljfrJ ADH jjjj-ft djJ ^yjjjjjA ^j1Jj»J ^jjLA jL»4£ j4jjj I li jjj jjji 
4J (£*J*j*^ 4j JjSjdJ jU jLj (>fj4jLa4i C mj J ADH jjjj-a djj ^JJJjjA ^jIJjJC 
Lajib (jCJjVjajjj u <‘i 4 n »jU (5»j4jUjj O ju j» 4j»J IjLuriJ 



41 





42 









CM i ^ 4J j 4t4 Aj (£Aj£4jui ^4j DiabGt©S I H S î P j d UtS 

jJu l 

ADH jSjADdjj ^j-djja ^jjIjj^j ^ 2 
ADH ^ûlidjSj^j 4J ^jjfkjA^ (/JA4J ADH jJj^^jJ ^jdjjA ^*U -3 

jU ^ii<Sj^ jU 

(£*J*j4£j£ L**jj 4-4 t ADH (jjj4-»*jJ (J^J^jJ^ (J^IJjAJ ^»4^ 4J 4^ 

(Sj±+ iS^JJ 4 ^ u^OjImî l^i y ^^l Ji <4 crijjLhJ jjj 4 JLa.jj£ ^t^jjiui 
4ljtjSoJ JLJ / ^Dj-DjJJ Ja 300 4i cUijL4£ (£4^4 j jhiKl^ 4£ C 

^ J4 C^4ijjj| (JjJj4J ftj t Ijiijjj j4A 4J Y J-I-U 4J jlLjj — ji4J (JdjJjDC 

(£JA 4jjU*J jjj (^jL ^j-iliijjlAjW (j^4J (J^J^J^4JLJj^dJ Ijijjjj j4-4 4J 
jtl O-Ujl* tfjJ j4^4j r **4j jjj ^4J J »j4Ijj&£, 

i Dkli<bkj44 iloluli jbJ ^j4jjkiuSij (J4 jLul1j jjlutlj ^4 j^jjuj 4j i 4j4jJjjaLi 

<jiiijj jijS jjj J*j^j 4a4iij4j ij Diabetes insipidus «j 

4J 4S (J*_)jj »jU j4i (JJJ (£»j4ijj£jj»j43 ji CbuiJJJJ ujj4j CÛJ4A t£»j4i Jjlji. 

»J CtJ— »J 4J *-*j ** jt 
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U«JU<* *J ‘ (S+Z* Jjfi Ji cf Lajilj jlj 

ijjjLi ^L£4 £ja. (£jIjjJ jQ4j 4£4jjVU jlj JJ jL£»Jj4£ 4i ^Jj4 A 

j (jjjSfb ^UK i* jt^4 \i^ Jji Cuji»J jlj jljj»J 4 j djl Jj£ ^4j <, Jj^j j4 jjl 

jj jiJ^AJJjl^U jlJjJJ 

4JUa.jJ$ ^LfljVU ^£*j4jJj££U JJjIj<Lj»J i I^JJJA. 4J jl£»Jj4£ n (_£6 j4jJj££U 
Ol£»J f4£ (5jU ^l^djljj Mj<S |jJ 4 Ij^ jj£ ^UjiU ^£»j4j Jj££U jl£»Jj4* 4i 
(^4jLla 4i gl^t lia .j^ S 0j4jJjjJhJ AjUjjJ jjji. jU jj 4 jIJj4^ ^4j IjfLjjl&U 

jC»4u »jli ^6 j4jU (_^j4-JjU t »j4jJjJ»jUjjJ J jlJj»J t jjJ^U (^jlJj^ ^*aij4A 

Ij jjj^ ^ Uj^U jU<J j^JdJ Ajlji j^jjU ^ *--^^ 

»Jj4& ( jl ii^ ^ j jjjA. (^»jU 45 j^t ^ m jU ^»j4jU ji j4i»Jjli j 1^4-Ua. jjS 
j UUJjag ji Jlfjl^ 0 »jUj4j ^jj4ojiU jj* jliiUjjU j Uj^U jU Cf jl£»j1 jLj. 
jjih. 4£ Jj£ j U»j4j (jJu i #» j I J j ii i i nl^ (j i w4j4J j4&»J (jA4j 4jUjJ ^4j 

IJijjVb 4J ^j^j jU (£»j4jjj*»jLjjJ4J jjljU^. 4 La. j j S yJ»l£<uiîi4j 
jl^4 jjS jjdb <£ jj4^»J »j4j I J4 iU J (b4j jjja. (_£»jU4J ^£j4uijU 

.1 JJ JJ ^ jU4J jbC»Jj4S (|ti<Li*jLi ^»j4jUjj jl£»jljLj. »Jj4$ J 4 S 4 J j4£»J 4j4-aU 
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dL) jLj ^ 4Î44 jLSikçj^ 



4 j 1^ 4 \\y jj£ (jjLljj (^JJ^ 4 jljlj j t ^ 4 U^ j >£ C^UjiL (£*j 4 jjj££L (£*jIj 4 Ö*m*J 
4£ ^4jIJj4^ j4j IjUjjiU jlijib 4J 4jl£*jljL^i *Jj4$ (£*j4jJj££L jLl i jJjiî 
4 j 4 jIJj 4 ^ j 4 j UIj c jJjJj3U*J 1 jLljjLj ^^4jl*JJ ui 4 > jl£4jjjjjj 4 J gj ^^i 
^4^*jJJ jU 4 jjj*J *j4Jjif4J jjljJ J dj4Jjii ^ 4 jjVL jU 4 JA.*J jUyU 
^4 j *j*j*J 4jjj£*J I J jjj |j4^4i j jjtjjjJL Çfcjj d > ija> j4A 4 jI Jj4£ j4j jUj« 
(jj»4J (_£ûj*jdJ 4 jjj£*J j 6j4jjj£*j£L I Jjjj^ 4J JJ I jJjJL ^4 jI Jj4Î j 4 j 4j*jj*^ 

l£*jL4J jU4A d*j I j£4j42j2*Jj 4A <J *jlj££L (jjjja» ^djL^i Aj4j*jL f4j 
4ÎIJj4^ j4j ^4JLa. jj^ ^Uj^U ^£*j4jjj££L l jJ JLJJjJj*J4j 4 j4jj^L ^jjj*. 
4i Jj 4j 4JjiS i£4jjS(U (J*jJj I j£jjI£ 4J 4JjlS ^4 jjVL 4j 4jUuS4j 

jU4Jb 4j 4 L^jjS ^LjMj (£*j4jjj££L U*Jj4Jb i Cmj£»J 4jIjJJ t j£4j42j2*Jj4JI 
IJjjSjj ^j1^4^jl#4j 4J ddj CMj^dJ 4 jIjjj lj£4J4lj2dJ j4A 4i Jj 4j djjuî 
I j£4j42jJ»J j 4A4J * ( Jj 120 ) i£4£jjj djji^ ^jjjVL ^*jjj ^IjfLjJ i *jIj£JLm*j 
j 0j4ojjjj*J I j jjj jjj (jyj K Aj I J 1 a J^4 * (^jjjjiÎi JÎ4A 4J jl£*Jj4$ t *Jj4*hj4* 

*j4jjjiji (jjt ^ 4 C^j jjJ 4J 4jtJj4$ j4j 
*jLjjJ (^jl Jj^ t 4 j*jjuIi ^4j jjj^ jL JJ *j4jljjj4£j*J j 4^JjJJ ^jj*J (^jjjA. 
j4j djJj4Î ^4 U* .jjS jUj^U J Dj4j Jj*h ^ L 4JJJ* J 4>j4i Jj < 

(^L»jib (_f yjljjjJb 
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o <£»j j< 5 «ijIS ^<3jî(U *J »jv»4& (j 4 Ij^ jjS 

J djJj 4 j£ 4 j 1 j ) jktti 4 iuM (J*!jJkjj 5 jjUjlU (£j»<ijj&£U t j 4 j l |* ■* • 

< U j^ 



J»j43Imi 1j£ (JjtJjS jlJ J»J . <J»J<-Uj^ »jlljjJ ^jljjS (J«j!j<ajj jlJj»J tfjlJjS 
JjIjjJ jil <J j »ji£*jjj» (Jjj»J (^jjja. tfiJjjljj» *J iilSiijjli jU iil£»jji£ 

. ijljilSiijjfcû jliiliS (jiUi j»i jU ji »j c jLS-UjjJ 




((**»»); 4i »j»s»jtjSij^ ( Heiden chain > (itj ^**! »jtj> ^|jj»j 5 

j yiiJjM *u»jju Ujjjj (^iijUij ts<s»±ij j 4 t> 

- <3jVb jU ji»» *< . j i iU (jjj»J jjjjS <J <±jl (j»Jjl» j (jl£»jjui j» »Jjl» (yil Jj»J 
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J yjji. 4J 4J t <U3j^b J*J t |>UjM 

l£4j|jj4£ AjAjJJ (£4£jj4J i£»jftjfrJ4jjj£ j jJA jLk ji <j4jI J j<£ j<i ^JjSjU^ 

‘ djjj V ^<u ljj<^# <u jj-îIjj^j j j3jV U ^jlJji jjJj^a Ij2l£ jUa <1 <S 

j3Uj t JjiS t£43j^(U <J ^Hdjj^S ^^Lk^jjS (jUj^U (j^jOJjiiU 

(Jjljji ^*j4jj4j 4J |J4<4 ijja* <J ftj43*jlj££U jjljjjJU4£ <_£43l Jj<£ jO 

.Ij<£frj4jj ji£U 4j »j<J^U (ji^lj jA. 

jjjl (jLûJiU 4j ^4jljj4S j4j ^4aj4u< 4alj 4jU^j jS ^Uj^U (£0 j43Jj££U 

(J4jjVU (_£*jJj f ^4J i 4_lij^dJ t£4&Jj <J U »Jj < 4 jjljijJ^ 

jU jû jjljjllu »j4Jji£ 4j 4i 4j4laj5^J 4 j4IjVU j4j tffrjjj 4*43 4 jIj 4JjjS 
»jUjjJ OjCjJ (jjl^4ji»4i j4jV4J jjIjJ f^4j (jUJ 180 ^<ijjj 4^ . jUji (£4£*jj3 

WjKhJ* cr^Jl* 4*^0* yî>»- J& Ji 

4j4jI j4i ( jl£4JfrOJjj 4jJ 4jjjjjj ) 4 jI£ju ^43 ^Jjj^S ^^UftjUj t 4J4A IjSUj* 
jj <3ilj«J j K 4.U A j j^ 4j <Sjj t JjdjljUa. (£jl£jjb4j Aj4jj jl jU 

• ljJA> 4 j jUjjjjjl 
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3 jjSjiS j (jUjiû jljlu? 4J jLSAUçjj^ 

t(j4S*d li£gL«JjJ 



(^^ (jA J ( j^* 4« i »jU ^*j4jU j«U« 4J <U4-A c£j4£jjl£ 3jj-o ^tS^Uj^S 

jl£*Jj4£ <U JjJj4Jb (jjljJ4j j jl£*jljUab4jUji ^JjS 
jljj^j t jjj^fU (SJ j J * uj^ ^ t^J 4 ^ (S Ö J^J^JJJ uty^f* J^4 

4j<Luj^ ^UIjJ 4 Uaj^S (jUjMj I J4 Ij^jJ^ ^UjVU (_£*j4j Jj££U 4j j4^dJjlS 

UjMj 4J 4jI£»Jj4£ i£Aj4jJj££U jU J JjjV ji 

: (Jj4£»j jj jUûjUU CijjS (J^4j4jj«a4^ I Jft jdjljA. (_£4JU JJ4^. 
^<Ua.jjS (£»j4jJj££U *j4jJjj-b*J 4jlijjJ j (jJjJjdU^J 4S ^4 j)Jj 4 fi J<i. 1 
(>U*<4 (j-«i*jJ j JjijlS ^Jj4^ «Ûj-U ji 4-Ua.jj^ (jJÛj^U (_£*jjj 4J *JU4S 

<1 A j tA JJ 4 ^ iS^ I AA- jJ ^ jAjiiJj^U ( jij JbJj^J J yJj^liUdJ 4^ J«Lljj<dt j4j . 2 

. jJ ^jli4jlS >Jj4S j (j \U i i ii Û 4J 4JJAJ jj 4JjJS (jJJjVU *jJj 

t jJjJJJjbJ 4j dj4jjjj*d J 4jbjjJ 4j ^<L (jjljjiJU 4ik (_£4jljj4i j4j .3 
I|*t4*i IJ4j<]l^ f4J ^ijlS (j4jj^U (^Jjjj 4 j 4jLm$4j 4 lj^jj£ ^UjVU (£*j4jJj££U 
(J Uj^U 4 j4j Jj££ U *Jj4^j4Jb <J »jjm» ^4j jOjjljj ji^jj ^£Jj<£ 

4j 4jLui&4j (^4 U^jjS (jUjVj (£*j4jJj££U 4jIj 4j4j4JU- ^4j ( j£jjj jruUji 

4Jji£ (_^4 jjVU (^djJj 



48 





j ûûjiiijdJ <G j ijbjji aj j»ViU Cûjjjûbi: £{J>uj 

) +±5ij>uUj*jl£ £çJj^+> 

<I^teb ^j4JU4^ii ^jA <k 1 J^Yil£<J j<SdJ ^IulJjJ |Zj<4±G 

fSf<* t dj<Jji£ ^OjVb jti j CfcjjjlJbdJ ijrJj^U j£* 

O IjJj^Lî jj U^ <1 4j »J<J »j4jI£»JL^i Jj£jl£ <J »jji£ ^ ^*J4# 

^»j4jHij££U ^jj<£ t U»J4ui {bO ÛJj û »Jj»J 4i J »j 4 I I »jlijjJ 

<i^l£ yjjjVu ts*j±^ <f <uL**io 




nittjA <£ ^<£j 4 <4 IJJ j<S<J ^V«U 

4J djjbj j'iiiMi liMlaij^ (^j4 ii^p> jQjJ g^JjjkJJ Jj<£ ^V<i 4 jIjjj 
iS^LH J* <J*±>**> J CUj^lbU jrdjJJJ ^Jj<S j^U 4 jIj )J4 Ua . g jS ^j^jjfjjji. 

^4i IjIjja. jU<J (jJjUi ^Jj4i (jJ*-#4^ j jiji. jU >j 4l\^ »J (j-*4S jjj 
(JjJ-“ jljj? dj4aJ^4fiftJ Oj4li^jjS (Jj 4 > vfij ji, ^J*4 j (jpdjJJJ (jJj^S ^4 jIS j4j 
4jI JJJ ji. ^4 jj^U jU 4J 4S (jdjJJJ ^Jj4£ <^*jJ j4j ^*j4j j4j 4J gJjl 
f4J t (ji»4j ^frjdj^J 4 jjjS»J IJjX* J<S 4J j jJji. jU jj dj4ojj<SU jj ^SjjIa. 
j4j (_£* j4»» jj ÛJi ^4JJJ I JjlS4 Ijji jjS jU4J cUjLk. Jj4^k. jJji. 4'îinjjjj d j4jjA 
I J4jja»jjS jU4j di)Uj44 j OjjuV 1 jjjjI jU 4i »j4j»jU 4^ jrJjija (S°j± 
»j4*S*Jjjj (j<Sjj<j ( ju jU JJ OJjjJb^U jrdjjjj (J Jj<S 4 J djjj Cmj#>Jj4jjj 

(Jjd (^djflr jdU 4jjjfUj 



t (j&vJjJ ^UuAjISAj 



J! 4i<U Jjk tf43/vu |J 

(jjjjS 4 jIjjj (JjJj4j C*JjJJA*J jlS<i jlS^Ua.jjS ^LujjjJj4j jjlSj4^Jj<A 
bjji C nê t jj J ^jj 4tiL (jybjS j ûu »jjl^4i I Jjj^ j jjjl. jU<J jrûbjS jln iU, 
j jJjl. jU 4n^J jsSj^ (^4jj^4j j CMjS^J »jb j4jj# dj<£jj»^U ^jjjbjS <J j 
6j4j*J 4j 1£» JlI j»J jjS^J jÎ4JtjJj 4 j j jLmIj j ^< jfrjj <îi<j U< jj 44 j lS<U^jjS 
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^pi^A Jjj i <J O l£*J y£jUj£ Jg» J f <£ ^jJ^jjihn ÛIII4J (_fj4j jU <J0»jjj *4. 

cUjp 4J vM j^-a 4al^JJ CujjfjJdJ 4Jjl£ ^£4 jj^ÎU (^djjj t <U4 »j\mi f4j I JJjjÎm. 

^4J4» jJiSr 4 > IJ4 jI£ f4J jryUji y;4JU^.jj£ ^UJ^U ^Aj4jJjSUU ^jJjS^jIjjj 
4JJMI jU<A4j jj<Sj (jJjA, ^UjjU (jÛjjUji ^<UIjjj jgjljj»J 

J jUji jUljjdJ 4j*jlc< ^4J jJ4ij Jjk (jijjVu ^a-jj^ (ji-JJ (^4 jIjjj (JqjIj^ 

(JJ45U jLijj Û*n 4j jt^4 Ij^j jC jUuj^UC 



4>lJj>JJ (j3«jlj4J 4J ^UIj (^4 JdjiwAJ j»V4J yûjjjlbjJ jjSjJ^ 

,**T 



^ 4 j t [ V j ^ iiU^J 4j (jUli iwHU (ji t ft<J (j i*ijJ j jjSjS 

jijjU j *J«Ujjj**J OjUjjJ loljjû (jAJ4 jUjj ^4iAJjjJ 4J ^djlj4^4j 4iljj4l 
I J jJUIj j^li4J 4 jI Jj 4^ fb4j J->^« 4 a p^ 4 j c jjjU. jU jj djdjl jJ »j4 jJpij4^4J 

j jjiji^ ^mJj^jjS ^UjjU ^£*j4jJj&£U (JAj 4^ jj ) jU Uj^* jU <J 
j4iU.*Jj4j (jJ4jjU (^JJJjjJ jlidjû» jöjjjS 4jJjjjJ ( jiyu 4 j C*Ji jUn^4J 
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U»j jljjl£ 4 £Ujjji ^WjO jU <J j 

U >JJ<A jjj4j\~t I J<jIa. ^£*Jj4j jU<J (J»J<J JJ j*J»J J l£»Jj<£ J»j<JAyil Ijt 

j AJ * J jj£ji£ ^dj<AJj» *jUjjJ ^^ftjb 

Jjljj^ j «JVU. (^»j 4 Yîiiilj^ (JjlJji <1 I J4 jiU. <J*J j4j jIj 4J (jl£»Jj4£ jajUlyllji 
^4j»jfl>j*jjj£ j4-ft t <û l£*j»j*jj j£<j-U jjJ 4J ^LuiJjJJ »j<jjJj^U »jl£jUyU 
jlji tfjU J ^^ijJj^ ^»j4 ÎI i y|j^4j 4i4iili jryjjJ 

Jj£ji£ ^Jj<i L#j4j jj£ji£ (^Jj<S 4 j CXjjU jj^JJjjJ ^4Jdj»j»jjjSj<4b 

j(j<J jl£j»jfrjJj£ <JJJjjJ 4 J j1j£ (£jUJ (j£<J*jUj U»JJ<A dj *j 4 Îjjlj£»J 

^ Jj<£ jl£*jflj»jjj£ <JJJjjJ jJ*4Jb Ij^JÎtf <J 4j<4 IJoULL ^UjMj (£»Jj<J 

s ( jl^»Ji>^J (jJ<ll^<i j 1^»j»j»jJj < 4 JJj jjJ <£ I J^jjIS<J ) »j4jjIj£jj j jjii jj£ji£ 

t ciJijjj (jjjj^ (jjjSjiS (j^jjj c l j uy ^ j<S4j »j 4ÎLi ilj^ (S^OrtJ uiHjj^f 4jlSdJ 
4i dj4JJju#4JJ jjIjjU jjijiS ^l£»Jj4£ 4jli j4j j jiftJjJJ jl^<JJJjjj »j»j>jjj£ 

($»J« ll uiljS ^UIjJ J jjJJ jlS<LajjjJ *j»j»jjj£ 4ijjŞk 4 »j4jl£<JJjjjJ »j»j»jjjS 
»J*ji-* ^f<Sj^4J jj£ji£ yjli»Jj<S »j4j (£jJ < 1 4J jlijj (jÇjjijlS Jj4^ 

jîi4l ^»jflj»J4jJji»J 

<i 4iLi^4 * jjSjiS (_$Jj<£ ji Dj<jLm»IjS jjjjjj<J (jlj^JJ I jj jj AjJ 1 

j«b<J 4 ]jJ2 ^ÛJjVU (£*J±J 120ml V J<i<J Ij£<j4ÎjJ»J j«<J f£i» 375 

(jl^ 4 ^AJjji ( I JJJjL. ^Uj^U (jjjSjlS (Jj / f£ul <J J ( IjS<j 4 AjJ»J 

jJj4J ^Mib<i <J<J (jjS»Jj»j Iji4j4iu»j j4A <J <l£_U 120 ^UuU ^4jfljlkl»4j 

jl^ fljj Sjjj JJ*4Jfc (^»j4jJj*»jlijjJ 4j <£j^ <S 4jIJ»j <jÎu» IjS (J<JU jjjjjj<i 
(jJUmU (jJMtftj jU <J jjUj ji ^yijjj 4 li i ij jjj (jJjL (^jjîkjiS ( jl ii^ -L Û>lJ»J 
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Jjj J Ö^»J>J»jjjS JJJ<L4 yjjjjjj JJ jjji. 

C*1£j jU^ 

t <J4A ^y^Ajt 4J jtU<l£ I ^J j 4A t tj (jlnrlj 4J 

4i IjJJji* 4J ^ ^m hI ^ (^jjSjiS 4i ji^JjJJ ^lS^OJjjjJ *j*j*jjj£ ^dj4jj4j4J 
^j^jluuljS ^UIjJ ^j4jjJjJJ (^jA4j 4jIj j4j»Jjjj jl^4jjjjjj ^jftjdjjjS IoSjjIS 
jjijiS (^Aj4jjjj djLjjJ j »j 4jju* Ij£ (^jlJjS 4 j1^j4j OjjIjU ^jti^Jj^ 
j ji»Jj4J ^ IjjjJ ^li4iajjjj jU4J *j4j4jjU4£ ^4jIJj4^ j4j j CxliU ^Ij*Jj4j 

jû4J 4jJj£dJ djftju ^jM* 

*ij*i ^ jjs^is ^u-ii li t^jy-u * ( hyperglycemia ) jijj. ^<ui •> 

»ûi* ) t^jtjjS^lS O *jli ^4i — Ijjf- jli *j jjSjlS tfj * * ~jt »J . 

renal *j ^jjj»jj*S uj)u ^jjSjiS ^ n«<% ijLuis *j — ijijmU ( u> J 
^ij^&ii j^ji t$j£4-i *j4 u*jj*j» jjSjiS ji plasma threshold 

CUi>J ÇUil Jj J ^j 4 l Jj*. iÛ 4 j Jj^U jjljj^U ^4^ (^jjfe 4j C 4 J^j^4u> jduûj^4j 

(j£4£jjj t 4J4A (^jj^JjJ J jj *4j L fjl&*jb 4j (j-Cfj^4j <U 4 ^< 4 j6 j*l 4 A (j^*j^4j 

ir* 4 ^ 4 ^ (£jj^ juw *j£4j5i (Jjijab^j ^-o4^4j (^jj^ ( ^^ 5% 

4^ |j (jiibj^j4J (jJiU j4^*^t (^4jSjjj J 4J Llu ^jI£4jI^ I Jfl>j^4ui ^wij^4j 

ii > » J ^j1 ^l Jj4j ji 4J (£j5j4j 6j4j ^j^4J t j4j£frJ Cud tJ jJ jJj>«i\4j ^jjj jj l 
jjf<i “ CujJ^JlJ O (5 j^j<J <Jjja. 4 j (^ij^^j jj4i4j (5jjaL ~ 

(Jdj4jjjjj4J (5jA 4loJ»J i jj^lSjJLS (jjjjjjA (^*j4ijjjj4jj jJjuuj4j jL 

C*Jj£d Jj4uu*j U. jrJjiit U't (5 jj*J (_yjljjJ4_» 4J Lf ^ijih.4j ^4 j jjja. (^jj^jif ^lutb 
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*£ ** iSJJ ^ t#A>* 95% gtSSy U*jj<a 

^JUj j i iA 4^ IJ4 jU « t<^ jii i <JAjUjJ 

(£4$jjjJ <J ULj (j^dJ öj£<£i cr *îjA.4j (j-tfrjjJ (£jjA. ^AP (_£4 jL-u4£j4j 

o J^4J4 1 nj< j-kA j 4 j<A ^JLJj nn^ t (jJJAjJ* ^ Jj <1 i » jjJ (jU)jj IjjûU j<tiiV 

(jjl£»j£j*j öj£4j$i (jAji.4j (^-adjjJ (^JJA. 4i jjiiiijj (£jl£j* 4 

j4J (ImjIj^J (jjj t (jJj^Ui (jUjijjA J4 (jUdj<ilj-*^j giUU 

^îljiU ji jrJj 111*14*1 ^UIjî ^»j4jjaa4^ (JjA <llidJ U»jj4jfe jvljMiWt 

J 4 S 4 J ljjjj^4J jjSjl^ (^JjijAj Ji jli<iLÎ#4j (_^jj4-a. j 4J&JjuiLtdj4&j4J 
^jU*j4-*-i ) jjSljiS ^jIJj^J JJ jjSUjiS (jJJ4jjA t£ j** 4 ^ CUjJdjiU j4-t^ I J**»4 < 4i 
(£*j4jjx»4£ (^jA4j t (Jiji jij JJ ( jlj^Si^A (Jjj 4A. 4-iijj jL |J^j^jM^4j C*Jj£»J 
^iSi ji.4i ^AjjJ (Jjja- jj ^jUjA U»jj4Jb dj dj4ijJjiMj44 (jdj4jlj^Slj 

(£jA4ljj»J (tlUi jU (£*Jj4j) jU<A (^jj4a- <1 Li4-JJjj4A. 4 £jja. »j£4j« 

4J (£jj4a. jJjxaJ4j jj gjUU i£4jLL (jjtS^jSj^j (^<>j4jI J- tVj ^>j4jjj-t4i 

4ij«jji ^<j t ojjj 4 ^j jQ adipokines <j <s (j»j*jjaj dlijjjjt ji£4jLi# 

jJj^AAijjdj Udjj4-4 ûlL^J djj 4 UjiiL 0j4fkJ4j (jLdjuiJ^ (^«j4jIjjVj 

(53j4jIj-*^j jjbj 4j Ol£*J (jj^4jj<y« jiiii (^dj4^jJ-J<S (^ jA4ljj*J (^>j4J4ia. 
dj4j Jjijjj U j (jJj£iiijj»j ^<£jj4j 4 j ^ja.'U f 4 j (jii^j4j (£lj6j4-wi Ij jrJj-«-<AJ4J 

j4uidjU 
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t jdtoty* P AH j jjUuJdû 



4jl*ji ^jilj (_£<i£jj <J t 4 jUj& 4j jjjji jIj «lJ jI£4j£JjjJ «r M 

4J 4& »jUJ ^£4j*JjJj AjJ gJii<u4j .ftjL^^j (^4jIa. (j3l£a jj^ - 
4j4liAj^ ^j 4 IUJA. t£jA 4 j (jJja. j1jj 1£ • CiJjJdJ j»J j CjJjJjJU>J dj4j^4jj^ju 
(£4 jjVU jU4j1 JJ & J j CMjjjJU&J 4j1jjj jnltmiO jl£4ij^jj£ jU 4 jI jj^ 
jU4j1jj»J 4jI J UjMj j(j 4J 4i ^4l|Jiju4J j4i dj*j4i IjjUjJ (j4^djjj 4J 4j jS 
^jj^J (j-ijji, (J4 JjjJjj jU4j!jj*J LJJjjjJUU 4i (JjJ ^4 j^j4j j4j ^4j t 4^4 jjY^ 
jU Jj &tikU «■* urŞe^^{ <ji4j4j .4i^j^ 

t (JJJA. tf uljm\ 4j a "f« * 4^. ^rtj-Ulj Ijlk. JJ (jli4-U^.jjS ^4 jI JJJ ^j ^4J 4^43 jT- 

J4^4J ^jjj 4J (jli4jUj»J »j4jj4j4j 4Jdjti j4j t£*j4jJj£j4£ (JjJ <1 
4J 4j4jjJUu4j»J dj^JJJjjJ (£»j»jftjjjS ^£j344 4 j Lb»jj44 j IjjJ (jjl£*Jj<f 
C)l£*J jdjjÛ4j (jjl J j*J (^ûjjj 4$î jUjjMjlU 4jjJdJ I Jj1aj4j 4j i ljj(^4Uj^ 

û l£*J IjjJi 4i £j^l (jjJjJ^f <U4>J1 ji ^4i i 

( 4jUj ^ ^ t T4j ) 4j4j12 "jjj (^jLjjj^ ( Para - aminohippuric acid )PAI- 

1 Jl^j4jj 3 (jJJja* ^Ij£jj t,JJj£43ljjj jj Cijj»J (ji>i (jJ4^jj d 

jlf^Jj^jjS jU 4 jIjjAJ j CMjJ^J^ IjJJjA. 4j (^J4 jIj4j 4j PAH f4j (_£*j4JjO*. 
4S (>^j4J (^IjJ ^4j t ûJjJiiUi IjJjli 4i CftJjjljjU 4£ PAH j4i CMJ dii 

4jjj^»J j CMjJftJ? jljj»J (^jljji 4 j 4iAJjjj (£jj*J (jUjja. ^4-IjjJjjj jU4jIj^ 
4J (j lUJiA j j j jU4j! jj »J 4£ (J4jjj^. j4j jjj4Jb (jÇ£j4jj4j <J. 4^4jjVU jU 
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4J oLui£o PAH (£4JUa>jj£ (^LjMu ^djOJji^L JbPAH 

i t<_ysL< <j 625 ml/min <*<j ^IjSLjû ij< j^<u ^juj^ 

4^ c>l».*j 4u4j i 120 ml / min jiUjj j£uû <ijl£ (^jjj^u 
J 4J . yjljjoJb IjJji^ <1 jI^LLa.jjS jli 4udjjA. 4i j 4 j ^ 20 % 

jU 43 l jj »J J »j 4 SiJUi» 4 lj 4 La>jjt 4 j jjJj 4 ujl* ^ajj^ (jljfLu (5 80 % 

^Ulj3 I 4 L 3 U«jj 4A i *j4£AJjJk tfjJ*J ^J^ ^4ijjJjj- j Jja>j*J ^4^Jj4Ljji, 
JjA4j j 0^4jj^AJ^L jl^Mij4^ 4£ 0 4 4 J4il J j45 j4j jAj4jJj^L 

4u j^ L j jU 4jkJjSdJ djÖjjVdJ (£jlJj£ 
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C>l£j ^UjVj j\j <U Lj ^ jLjI£ vm ^aj jb^USjjjb 

jJjJ^jjaS 4i 4 j4A*j£jj jjjA. JÛ4J OljjJjlSLjj (Jjjjlj u 1 « m 4 ^ jL£4Ju^jj£ 
j 4 j IjUjiU *d tf*jlj<S 

^j4j5jj ^jJLdjl^ 6jjjj <J jjl^dJUftij^ i ljjJ«a 4j H jJjjIj j 1 uiUj UjfrJ 

CUj j (jijJ ( jC >4i^ jU 

fjjtjljjj fjjjj*t# (jjjjb j£*j UjVj jlj (jjli^jjjlj jl£4Jj^jj£ 

aj4jjjS»j (jdjjjbjjjL^jj (jjjjlj Ub»jj4jb öj 4 j4^dj^jj Cj Liuoiji j jjljjl£ 
jjj ( j . Cj 4. o jU (£*j4jU Ji jl£<ljA.jj£ 4jL£j4j jjj jjj jli4-Li ^djl^U j454j 

jlS^ltîi ^4 >jL4Î j4$4j 0j4jIj4AJJ4j f^4j c jîoU (5*J*j»J 4 jL£*J jj-o (jdjb<3 <U 

jjj *j jj» 4J ^frjfrjAJ 4jJj£dJ djdjjJ (^4ljj 4J jU ^4^ (jijjJ 4 jL^j4j JJJ f4^ 
4j j jjjjjJL^J jUftfL (^4Jdjjft^i 4 j 4jLjjli f<l CijjfrJ (j^alft^-v jjj j »j4jjj»J 
jL ji jjj JfrJj^J 4j Ljjj li j4j ^£ji4Jb Lbdjj4Jb dj 4 4 J jlC |^4jjVb jU 4jjj^J d jdJ jl£ 
(£<lljjj <Slj (k4i ^4 j J^ jj *Jj'* *J*^±j4&*'* J jl^4j jji 

CiltfrJ 4j c I Jjjj jL 4 J jt£4ljjL (j VîuujLbj^J ji jl£<l i\ jj£ 

CMi jLj Ijjjj^. 4 J 4jLjiL j4j 
4j djjjj L j 4-A 4 jjj^ jL (£4lLjiL j4j jîftftMi 4J jLu 4j Ç> 4JU 4 j 4 dj4jlj4auj4j 

(£jljj£4i Ci4Jj4A jjjA. jL ji dj<jjjjJ^J ÛjLjjJ jljU^. (j£<J<ij jj4a. 

jl^4jjjL ^jLuMa. ^C*4 1 jjLb IJ4 U%jjS (jJ 1^4 ^^kjjji 4j jljjdJ j »j4ÛJja»jLjjJ 
(^dj4jl Jdtt'Vj (juUj4j 4J jliojjL j4^6j£lj I jjjj^ ^UjiU jL4i 

j4J?4j jl5ft4jjjjjA Lb djj 4Jb t j<£*J jt& Ljj LL j4 1<»4 1 jl£ <£ 4jj4jjL ^jjjjjft 

Ji jVj J jjjJMjtJ »j. A. I 
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djdJjjjjUuljU V 4 J jjJjjLaiIjU (jjj^jjA 4 *- t >*- i j* jKo 

j ^jjU ^J 4 ^ 4 J jl&UjjLU ^Jji^jU^U t CMjJûJ jfto 

»j4j K 4 I *yj j£ U-4^ ^ Jjjjli-ujj]^ Lb5jj4Jb 

(j4b»j£jj Ij H l K t Na ^jjU J<£4i jK^ jjj Îjj ^jj^diuU t jjjjdjjjj 



^)jjU j Na >)jjU jjUjjj >jLa ^jj^yjJÛAj 

t û\i>i \C 

^jUjjJ *j4J>i£ ^<3jVb jli 4 ij a»j <£ ^jjjjjji (5 90 % <£j}J 

J 4 i> (S^iJ^ (S**h ** *j*ZJj**> 

^4^^VJjJJ jU 4 jUaAJ <£ 10 % j4j t 6 j4j!jA ^jj (5Ju4 

J 4 J (jfJ>4jjA tfj*ljjl£ ^jjj »j»j4£j£ jt&j* j jjjJ (^ajj jbij 

(>4fbjjjj j jjj J (^jjj jbjj 4iaj jj j U 4 jja frJ 4 j4jU 10 % j4j I j£jj L£ <J 
2. % j4j j Ujj iftJ AjUjjJ Ij dj^J »jj ^4j 8 % (>4^JjJ t jj4J 

jfu^J jJ<U*jl^ U IIiSuA 4^ t jû4j t£»j»j»J 4jj^»J I Jj-Ui jU 4J 4 j4jOjU<S 

( J » < 4 > IjJ (jjU (jjj^LuijjJ4j ^4 j ( I jikJjjj j4A 4J / 30 (^ljijj ) 4 j4jj4$ 

4jjj 4$*J 4i CllJ»J 4j^j4iji ^4iii4J j4j j jjjJ jJOJjUL (>4iajjjj 

^j^jb 4i ^4jjjjj*-i ^jjjU j4j ^dj4jj^û ji 4-Ua.jjS (^lijJJ jU 



59 





. <d ^jjjLI 98 % 4 jI j <£ 

£*±*<A jjuçI-ykijai^J ^jAjjJt <U ^ l .i mj jIj {£Oj<J 



<Jj<Sjjl£ JJj <J (jJJjlj JJ-S4-Ê 

^dj*jW <IjjSÖ yjjj Ij t^dj<J Ji I jjgrvlL«ajjJ<i ^IjttjjA 

J^<U 

u J*i l'WJtjjy ^iljji.^3 <J tfja. 

j itjiiVjjJ) <i ^ISojSjOj jiljjU jîi^ 
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*j4j2j±A*jJ (^j^jj* ADH (jj^jj* jilJjW 

<£±j£&J jU JJJ <£4£±j<1 j *J<JJ**J jli Jû>4^ (jt£4-Lia>jj£ 

UJ<>j4jjijjj (^jA4^JU*J J C)l£*J J Uj J±A ^Ajli4j5 f4a <jI> 4J (£*jftj*J 

-* ‘ “JJ 4 jjLj j4*«i 4 I ^ufji4j IJ4 j4JIai ^4j jijuljdJj4i 4J jJJ^ jjl 1 1 n4 i 

^<Jjl£ cLtjJ (^l^jfrJ I JjkJj^ ^jllLuidj (^ûj4j jjujj ^li4j ^ V<U k UMJ»J 

jj CMjjSaJ jjjjj (^Ajjjuj j*JAJjAJ ijOjj (j-A-ijj^ jJJ^ 

Aj4 Lt jj iifrJ ) J LJA jUj 4S I J^jjI^<J I i£ji£ jj £ (^jji ^4 j 1 I ^jjj 

(j-ajj^ 4 ^ (^jA4j CUjj^dJ II (5j*£jj£ (SjJtf j* ^ (SJ^JJ^ (SJJt LAAjj 4A 4£VUlî 

( angiotensin - converting enzyme ) ( ACE ) ajaj^sŞj* ^jjj (^jjS 

c ojuû^j^^ ipj^jj* j* Ct\jAj <Ll^jjÊ II ^j4£jj£ (^jjj 

Lrj^jj* f^4J CilJAJ jIj (^j4jjja djbjj J jU 1 $j4j jjj^djJ (jjj*jjA lj£jjl£4l 

4 JAjImu fb4j l ^J^ J jtj j^ ^ JdJ jl£4U ^ jj£ jjjjluijjJ^j 

Udjj4A C*|J»J jjja. J jjji. (^djb45 a <Î 4mjU (^Aj4jU (j^4ajU 

ACE ) angiotensin - converting enzyme inhibitors ^Ujdj ^jjj^ 
^4j l jjj^ jjii«>4| (jjj4j jjj^ij4i^4j 0 1 »»j jj (jjjLiAdjj u<j ( inhibitors 

j4^JJ II Sj^JJ^ SJJi (^jUkiidj j4*w4J jlS 4 jUjJJ 

(^jA4ljidJ II ^j4^jj^ {JjJi (^»j4-îjkA4^ I JjUj4j4J 
J J*S j2%j ix^î^ ' t d>* >il J*J ûjjri— jJ«û JLa<£ <a»a.jj£ • 1 

(_J » j4j jjxo < t£ (_gj*4~ijtOJ Ji<L«4j t (J«itfj (_f » J*j«j <LÎJj£*J (_J<t£jj4j 

ûij^- tjjli-i-u J tf*jl«4i 
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(^JJJjjS OtJ*’ (^JjJ jjilA JU4^ .2 

0±J^ mjm4m (jfijiUjMtlZ (jjA ^4J (^ilSöjljjJ (£4£Jjft*U 
^4j jIj i nj4 U*jj4A 4 jjJi jjjjjtj j fjJJj*- ^Jjlj (Jûj^U-^a »j4£jj 

4 »j4Ijj11a*J ^j4jjjr\lft-ijjj<U j^JJjJA ^l JjU (5JA4J ^ja. j jli 4-ftjjlii 
^4SUjJ . tjJjA. ^CLhMj J jJj*. ,^iiiftS ^djbAJ V i.ii ^j j JJ 4 j<U (jJ^jjU ^ftU 

jJ^jljjJ jU <J U*JJ<A dj<Jjl£ ^4SjVL jU4jj^»J K ^jjjU 90 % 

^jjU 4J f4ijjj ^Sj* 0j4jjj>^ J 1 ^ 

jUJ 4JJj£&J j4^lj<J j û il jjb>J 4^4 jjVU 4J ^JLuUjJ 

*j t ^jJJJmiUjj ^Jj4j4]j^J ^frjUj^ djJJ (£jJ (JjJA. tfJJ4A j ^J* ^Jjlji 
^jjjIj tf l i,ft>4 ^ (J^j4jjj^jj4J ^jA4ili^J (j*lj^Jj4j 4 j 4jIj-lj *jjA. ^4 j ^Jjlji 
jU 4J pjJUAtUjJ ^JJjU 4J *jLj (j^JjJ <£*j4J O-L IjUjMj jIj 4J fjJj^UjJ 
fjJLwwUjJ (£*Jbj 4 jj j4j (ji»4j OJjjl JJJ 4S 4^jj 4&U t flj4JJjjjJ»J djbjj J 1 J4 jj^L 
(jjlj jAJ jji)4 1 l jUl (_^Ojdj^J 4 jJ^J 4jdj-U (_^4Sjj 4J 4fft 4Jdj4i û U 

^4Sja. J4i J Jjjj (jAJJ jUjlj ^4Saj J jj UjS jU fJf-ÇjJ 

iffy*, J$* (jjljjU (^«UIi4j4J JjjS (jISjjj (J4^.jL ($4ljj4S*J 4S »j4j4SjS 

4jIJjJlj jU 4j 4S jUjiiitC jj j4j (, 4j (^SjjS (J4£j^ (£dj4i f V4J jjjtU-mjj jJ<L 
t£J* 4J ^4$ ( jS^i 4 j dj jJJ jU 4ola.dJ dj4jljjdJ ^jlJjS (^JA4J ^jjj 4J 

4Jdj4jjjVb (5jIJj^ 

4j c êj4JJi»Jjj4j Ijjjjjl (jUjjU jU 4J ^jJ^iUjJ Lfjjjtj jL« 4\ 4S I jfkJjlS^J 
ji CilJ^J 4JLa.jjS (^ISjjj ^jU t j&LkJJ ^JJj4j (£Aj4jIja.j4j ^jlJjS (^jA 
«=||J»J ^JJmwUjj (jijjU ^jlJj^J yiU 4jj^jjA f4j jJJCJ*-JJJ4j jjjJjjA ^Uj^J 
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4J C^ 4 -^ 4 -? J^ jU Jf 

ji f4£ I ja^^a. ^LajMj jU 4J ^ j*AiUjj ^ijj Uk t I J4 j4j ^ aI ^ u> - 

^C u. h jU <^*j4jU 

4*i nnjjj t C)L£j f4£ Ijjjj^p ^UjMj jLuU ^jjjjui ^jjU jIm4a l ><\"« <j 
^jjjjjA U*jj4A ( j^4. ^jU ^*j4jU jj CMj^J JIj^ tfjj-jj* 

4£ jid j4j ^IjAj4*-i j CllJftJ ^jjJjmi (jJjjU öjUjjJ jjjU jJJ^J^ujji^di 

4Jja.j4l^ljU 4 jj4^jjIS ^4j »jj4a.j4-A ûlJ^J ^junCjJ ^jjjU Jj*J ^U 
) CmjIJjJ jJjiJjuu ^4^ jji 4 jIjJj 4£ j4ÎJjljA4 h6j j4j djm4^ ji^C 

^L^J^J U»jj4Jt »j4jjjaJ fjj jjj^ jjjLu^^j j jjja. t£*jU4A Ij4j ( t£j^ CUj 
j jJjU ^4 £jj4jjJj^ jj-JJjiti d4Jj4J (j-AJJ-J* 4jJj<idJ 4£ c jfj^ (j4JjiS cL^i 

C jS 

IJ4jjJ OlJdJJJJJj (^AJjUj (^jIJj^J (jiU jjji. (J4jjii cLjJ 

• jj4SdJ (j^jiU 

Jfc <4 U j^4 .1 

jl^ 4^jJ ji£ (^jJjiljjii (jjA4jJi»J Udjj4yA I (Jj4^jj^ (Jjji 
^jj)j4j (^jA4j t 4^^U.U *j4jJjJ*jj6J I jLj 4J 4£ I ^j4^jji ^jji Ij^aîl^iJ 2 

Ifjîi ( Lr^H 4 ^ ir4fj^ ) ( ACE ) tfj*£jj£ u^iX)^ 

II (jjiZjjZ Jjy* jyt 

J (jjji (_5»jb<LÎ ,jiJj£ jbj j4m<I 4J4A (_J»jjaS (_5j4£jjIS II ^j4SjjS ^jjj.3 

^iljjftj jj CtlJ»J (jJljjjJ4^ (jjlA II (5j4ijjS (_5jjj (JJJ^ (jj ljM»4j 



63 




I i * 4 *î jPU Udjj4yfc dj I (jjjgl**jjj4l 
J±j*- <jjlI«#4J ^*j4jji jj«u ^ jA 4ll*dJ ,jSi«U<j 

jjL»j (jjU Ol£jjUj Jjjjl-Ij J<J ^jjjjjA ^lJjfrJ 1 jSujI&U -4 

4-&4J j<J J Jjjj yJJJ jUoJ (^4^AJjJi ^yjtljS <J Oljfrj f jjjj*MI 

4J J J^ ^J^iJ^ J 4 ^ LT^dJ* (J<^jU 4lij4i*J 4* 6jJj4^ji 

^I4jjU j jJJA. (JdjLUJ ^jJjijUj ^jA 4lIiAJ (jlf»j4j CUjJjUaJ Ij-Uji. jli 

OlJAJ (^J4mjU 
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(j^jjJ^U ^ilJjGJ- <jjU ji.j4l**i1j ^i4Jûjlii)4j 

j4i jU JJ iIilJ^J jiUwjiJiGjJ 4.S ^dj4i ^IjdjAiU t dld«il 

4J t ^j4jjA f*U - ^j45jji y4^j3 tf^jU 4 juj<SûJ 4j£ djdj4,Sj5 (5^4* 




conns syndrome j 45 jöj ^ja 4 ~îji 6 j (Sj^ 

(SS* A ~'l** X C jjjy-^j ji^J ^L^iljkU (£ji ^ljjOJ ^45 t >j4jI j4 Vm4-j 

j jjji. ^j^a^ ^jU^-uj-u jjj 4 J 45 Addison ^j*.^ 

û 1 1^) Ijj4j Aj4jjj^ dji j5Jjl£^JjJj 

^j4u>« djbjjj j i^J)JjU ^jjb 

* 4J4A^bj^l%^jjlJ 

J -UJ J t#?" J 1 ?" ui 13 ^ u^j'Ji 1 * J u ** fJi J >- 1»^ 

dj4±k^.jj5 ($4^jL» 4Ij>j45»J 45 dji>j45j5 ^45 j^. ^4^4j 

^jjjU ^jIJj^J jj ■** ttAJ û 1 njjJ jjbijl5 jjluij5l j j£j k A j frj4 ujj j^JojbjjJ 

dj*jJ-A (_^4ij^4i (JÛ4J 4 J Ûj >J » J4Û Jj5 j (J£^JjJjt-A jj^JjIj jL fJJ^UjJ 
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^jjjjjujjjJ j ^jjU t /i « »4^ ^JJ JUj ^jA 4ooi»J 

• T * ^ « • 

Le>^ 

oC^jjJjU ^jjIj crL*!^ ^ CmjjSaj ût^-jjJjU ^jjU 

jijljj^ ^yjlitujj 4 j j IJ4^Jjji ^4 1 1 ii jIj4J Cmjs i iMiiJ £j4j4a.^Jj ^Jjfjr&U 
Aj*joJ ^4 ^Jj 4J ^jS»4 j 4j (H 2 PO 4 JJ Cm^ui 4JdJ H PO 4 A J A J^^ Jj 

4j Öj4jjjû-tf4jdJ j^jjJjU ^jjU 4 jjui jU4Jb4j Udjj4A (jJf4J ^djdjdJ 4jjj£frJ 

f>4j jjJjjJ4Jb Udjj4A ( ^jjjjj4j ^jjjIj ) NH4 ^ Uj^&jj jj ( Ujjj4j )NH 3 

. Jjj J^ijûj ^4jL^jj j4^i4J 4j4A ^£j4£jjl£ 4 jI JjLa 

f4j öj t UjMj jIj ^Ujjjl&Ui (Jjjjlj (J ' »i**4 ^ (^Oj4jU 4J j**jjJj4j jl *U *J>j J^ 
(jjjfU Cfc£ Jj (jijJ jii4*njU ^j4jSUj ^jJj li^OJJj 

4j4jjjjj£ (j4<J j duSV ^j-ujjJ ddj ^jl^4jj4j ^44 4j 4 o2ijJ 4J) jr^jjJjU 

( HCO3 ) OUjljt&JJ (Jjjjlj J4S4J »j4jjjjji4jj (5jJj4j ( CMjJUj JjU.j4-ui 

^»j 4j1m# 4j jj- 44^ jJjl ^j j umjJ *ji (jilijli ^JJjj (jjljJ^»44j4j ^jA4jjjdJ 
^ilVi|j4 Aj4j ^jA 4 jjj5J (HCO3 ) OljjjjHjj ^jjjU 4 j jo^ jj JjU 

( j ilij jJ djJ ^£jJjl£ftJJjj (jjl*iuJb4j jj jli4±l^jjS jjjA* (jJAj »ji ,jfkjJjlii>jjjj 

Lr*Ujjjl£jj JJ* 4 * a ^ <4 i >fd ; 6d>^ 

JjlijjJ ÛbjJjKii jjljjU jAj4~î 1 uf j ^ffc4 1>JJ 4jO jl^AU jj^ J Ufrjj4Jb 

4jj^j4j**ljU ^4 j»j1u*4j OUjijHjJ ^jjjjU (£*j4jjjj ^jbjjJ f^4J t dj4jjjkJ 
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jjjj I J*j*jljip j£<iljlSiC* ^4J d»j 

*j4Sij UilS*S*- U * ^*Li jli*j ^jj* J *Ujij(Sw yijjli.l 

( H2CO3 ) djijjjtS u-ijj jj *J*jjj*Ji4J*J 

ijjtijj <33 > j i ' » J~ Wjj tfUjSU (jaJj*4 jll (jjj*jJJ^i4i djjjjjlS ij-sjjjJj ■ 2 

jj iiJjjS»J djjjjjli j-iji ljjli*SAjjjj (j<Li jlj*J t Jjjj (jAjjjUju 

^<lii jG<J j oljJ lJ4JiL£ j 4J jii j gjJjl5 (jg JJ 1 n^JJ 4 jIjJ 

iiljJJijli t ^^GLx^jjjj jli 4 J .3 

ji jti j ÛJJjtt ^4 -^uSjj <itjJ rfiijjS i£jA<l}ifr4 

4£lfjt£ f <J J4iij4u fjj&iajjji jlkj u n /n 

OUaJjj 
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HC0 3 OUjjjI£jj ^jjU d j4 *î j < odj» dUjjjjl£ I JjjI£4J .4 

*j 4 jj^ 4^>J j C*JjJdJj»J j\^jj JjU ^jjjU f4_* H j^jjJjLA ^jjU j 

jjja. ^UjMj jIj <ViyJ C*Ujijl£jJ ^jjU lAdjjM-A Jj < jt^4<^jjjj ^4lijf jIjji 
ijjjJ jdj>J4jJj^ AJ JOiJjJjU jJkJjlj JjJjJA ^<£jj 4J l lj*jl£ ^<J jjUj^4J 

*j4Ijjj-a^J frjUjjJ OUjJjti-iJ ^jjjU f^4j 
PH 4J d JLA^ ^jUU c 4j I jjUb jU 4j4Jb jj4^ j.< 4 inn>p 'jjLwtU jjj 

( PH 7.35 -7.45 ) j^ty^ t$ 
jjj ^ PH IjJjlS 4J f^4J 4 4J4-A tfjljj^jU J l£ PH j<JJJJ^ 

Udjj4A j jl£*JJ 4 j ^4Jb4J 4-ijj ^ Uf4«4Aj4J ^41 C*Jjj£*J 

^^j4jJjIjA. 4JjJjji jjjikJtJ 4jljjj ^4 jIj4jJjIjA. j Jljj^. j4j ^^ii^jJ 

jj >5Uj ^jii^jjJjU ^jjU (£*j4J tfj* 4JJJ>J ( 4-i>J 4S ) «jl5 jU jjji ^J4ij4ji 
PH J^ktn jU ^£Aj4jU ^jjli 4J jjj (£ PH 4J 4tjrUjj 4^ 4 CmjJJj*J jJJ jU 



* ^jUi4>l54i 



jU . J4&JJ jjj Cii>Jj*J ^ jjj <£«>jIj4J ^jjjJU) ^ jA 4 jjj»J 4$ ^4j^JJU j4j 

1/^XKlP C^^j4jJj^4S ) Uj*J ^JjfUjj^jjj ji jl£ *jU ^^J^ljj jj^ 

jl£frj£j*j ^jjljjLA J»J4JJJU4^ (J J4 4jJJdJ 4J»jjii f4J 4 0 15*J ( UjVj 

tföf* *J J (j^jfjj* jJj^4Sjil»jJj (J^jljJ (J-U ljUjjj4ijV jJj4J 
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j <J jIj (^ jj Lu ££*j4jjxo 4£ ^£jA 4 joj^J i CjI J^JjiJ AD H 

( J±* J^ <J jjj <JJ& ^îiiiJjUjaJ ) U J jj j* 

^dj4jjji4£ ^jA 4lliAj lJdjAj4^jS ^U^Sja. 4J 41 mi j^jjjVj-ftjji trW^Uj 
<J c^jj^ tf^Li j ^ljjj ( ^1 «i 4L jljlî ^jIjUa. ) jljji ^jjJ4lbu4L 

^JjjAjftJ ^0j4jjia 4^ ^jA4 i i tftj ftj4jjj^AJ ^jjlJji ^jj44i c liXo(ûj4j<J 4 I ^jS 
^4^Jj 4J jÎhJ (Jfrj»j»J 4lijiAJ jlj j2Uj 1 d J^J^j^ tf^j^ ^ jl* 

tfl yjjjjulJ cLûLojjj jj jA 4 *ij*»j j 4jj^djti ^ Jj4$ ^^4^41» jj-Lt jjijlS ojoju 

jjijiS jj renal plasma threshold *j al» jjj ^j^ ^jj^jiS cij»..4^ j4S4i . 

ju jli 4 J lM^L ftj^4 1 » jJjjuji CUjjljJ li 1 ftj4 ui4jjA ^4 j lMJ j Ltj jjj 
jib 4UJftJ j ( ftjii ) ÇuiftJ jJjij-LftûjA ^uijji 4^4ftii4^ U bjj 4A I Jjuft^î 

( J^ tf*j4ijjj jft4i ) dj4ijj^S,j 

J UiJ^ lT^AP *J* LT^j^ 4 -* tfj* 4 ^** cr^j^ Lr* 4 ^ ^Uj4-»4-*J<U jjj Udjj4i 
Ij4ii*4 i uUiiftJ L S < J CMj4£dJj6J I Jftj^4ni ^jlij^4i4i ^ijiiS ^4j (£6j4iJj£j£ 
|b4i I J-oUÛ4i 4 J c Cfcju I Jui ^ji t£4Î ji i^4i4i ji-a 4i4ilj4J ^4^4i ^jj aL ^iî^Lj 

)J4jVU ^jji jti4J iJbj ^jjjîal lT* 4J t tfij^ ^ijij^J (jji <jL4j4JU 

<jLi£ Jd j4i jjJi4l ^jJ j4Jb ^4ii*4^ j4i 4i4Jb diLjjiilJ jUiUjji ^j4£jjl£ jU<A 

4 >A j V> -‘ f4i 1 (£jj4£k IjH j dl jj L t£dj4ijido4£ ^4 Sjj 4J Cilj»j 

( ûd** cr^j^^ ) tr*j^ tr* 4 -* 

dilijjii lj diûUjji I juUi4i4i (jjlijliS (^j-U ^ijjjjtij <j;jA4jjj<>J Udjj4A 

C»jj£*J (^jlSjjili 4^4u*4^ djli f4j jtSjj ji J *j4ijji cLiij ^jjijUj ^j44lji^J 
jU jjjJ44 c 4i ^ijdJ ^4i^JjU JjiiiU »j4ijjjli jli jitij tf*j4i jj 

Cuj ii AftJj t^4i d iiijjail J cUiUjji ddj c£jljJ4J 
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^jS^j j a itijjj »j4Sj t jju»<J 4SjS<u LdSiX 

<mi4jjA f4i j4j4j j4-A fj ^^JJ ^jjajj* ^4SU*»jjj 4j ^»j4 i1>< nt jS25% 

^j ll 4 lwi4i ûwjjJ j f jj ^ 1^*14 ^ l£ j*4ij*J 4i jA jjS ,jSjjS LfijjJ ^4iiii 

8% ^4Sj>j Hydrochlorothiazide *j*j*>4£js ^ 4 Sja.<j jii ^jj^jaj jj 
y*u 4 J 4 jNa fjjjju* ^jjjjlj t£*j 4 iiui 1 jS a l îiti jffi 4 j ($jA 4 j fj 4 iijjj»J jlj j jjja. 

J ,J ^ tfJb*j** 

^4S jIj (5^j4ijji» AjU jjJ jj (^jlJ 4l«i4i. IJ*U4j ^Uj4j <J i jJjJ ^ajjjUjj 

^j^SjjtS ^jj<a Lasix and Hydrochlorothiazide *ji 4 ^.j<u oiSaj 

4J4A ^jljjljl.^j 

jlii^i. j »jO J jS^ 4S i OIj^j iJjjA jG <J K ^jjiiiDji ^jjjU j W mmj Uj»J 
42LJjmiU ^jIjSuj <£jA4ij*J (tjtuiGjj j-«4S Uajj 4A UjMjK fjiu#Gjj (Jjjjlj 

: Lasix and 4 jjA ^ j<u<j j<a ’jj ^UajLS ^jisilA j jU*j 

) ^jli 4 f (^jjj 4 j *Jbj L^j-uibj* 4 luujl> 4 jjS^jj^j Hydrochlorothiazide 
L^mijjS dj4-*juiL>jj (J-44S (jjA4> <S ^4iliijS j4a ^ JjSj4^4j U. jj jjibj*j( KCl 

Oj*J ijji 
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O jj i>jjJIj (jJJj^ (jJjiuij4^ ^jlj ji 

4^ljj^ j4j jjjjAJ dj<u«j4LA (jjljUtj^ (jj l^frjlj I A ^4 in4 i (j4_tV<U jLifU .i^jihû 

jJ ^4_j (j*i4-l j ^Ojj (J6 jL^j4_uu Ol j^JOJ ijj-a 4 jIjjj (£4jI J J Lo 

^4jO j^ui»4 1 dj. C* 4lu »j jl^4-j (jl»4_l (j-jti^-jLi. (j-lj-kuljL j (jLjj (_jj J^-° I J ^ 
j cIajJ j j lu j Jj 4-S J ^OJ 4-£ ÛJJ^OJ (JOJJ4-A (_£4 -£j^4J j-ujJ—A iTi^ 

^»J4 UKy t dj4-_AJkjidJ fj_ £ j4_a»jG J »jj l_ «uj4j 4-Jjajj j 4 — i-»jL> 4-Jja-ij 
D>j4 i j jjfcAJ jŞfciil^4 AJjj 4^ 1 1 j >4 jt j j d ^ ^ ddj ^LSojOJ jjQj L>4 ajjj 

j 4J>» J jJj ^ ii»j 4A ^jlJj-i Oj4_jl£ojOjL^, 4_ol Jj4j (^4_Xjj 4J (j-uj4_A ^f J_j4jj£ 
jL4_i OJjL^Sl jj^ I \ < Y i~iKd lr jl5öj4jtJjj ^j4ajIj4j LjljOJ ^Lj4j jl^OJjL 4^1 jjA, 
j jJjit ^j4-J j jJj*>4 '^jbljLfliJ jLj4— J t>j4_j jljJ û I H>Jj 4-LU I J— uuj4A J4 ^jAi 

^4-j t CjlJAJjj jl£4_jJjj 4 _£jJ j L— i (jÛl£4_jajj4J (J J A4-J jlidJ J Lû4_iljjL ^J Jj£j4_j 

juoJ U^J 4 - 4 ^1£<L-Ajjj4j J J ,j J a J Ll 4 -^ 4 - 1 4 -jI JJL 4-£Ijj^ 

(£4-1 jjJ jj* (j 1^4 |jfl4 a jjjj-*ûJ 0j4 fkj j L^JjJlj j jLj ^1^4 1ja4i> j4-j^4J jIj^ i » j4A 
(54JjjJjjj» ^4j£ij 4J jli4-J ^i*4j4_£jjJ j jl£oj£4-£ t 4-iljjj ^4 JjjJ4JUjJ j jJji. 
f^4_* jJjj-oOJ jlfLJjjJ 4 4ftj1 (J<£Ûj 4J jl^4j ^jj4^4uijJ f V4 j jJjj-ûOJ 0j4jjj^ 

^OjOjOJ 4 -JJj£oJ jj4_>jûL ^Ojj^IÛJj jjljfk4-j j-uj 4— A (^4-jljjL 4 -£IjJ^> j 4_1 d 1 jlÛ 4J 
Oj4_C»4j w i*4i j4-_i^f4J 4JS jli4 — ûJjj4j j j 1^4 — tJJjjA Ub0jj4__A< jj4— 1 

4i4A jJj£*uj4J) (Jjl Jji j4 i »4 1 jLjIj4j (Jj 4 t j jjjJOJjOJ 
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U&J Ua (^ jA4, i <. £j jLifrJ j4-^jlj 6J4-S jU jj 4j4^^* mjJ »<>4l 

6J4-£ jU i£*JJL» 4-£I Ijj^. C 4_il J jj ,yujj4j j dUjjlSjjj^U 4^ 6J4S 

4-J j “j * J “3 * ^ 4J l> JjJ^J jL* jXui < ^ J^j ^4 J< Î, i n j L JJ 

jLj> 4 OljjdJ J 4JJJ ^Lj J^j jAJ ^Odjl^KU *j>m£ u&t* 4ilj4SjdJ 

• <-*£• J cr* lj JJJ trtJ-^ ^J%J c^JJJ 4 -? ^J^j 

^^-Siji ^4 < ^Aj4m C 4-ili4ijjU J jLj ^^Uj- 0 trtJ^ *jJ*“*i ^j^J Udjj4A 

J »J4£ (j j luu A&jj 4J «U4A (jUjlj4J ^Jjj (jl£4jj^jjA j jU^J 4j d4^j4A 4j 

^U 4Jj^j jli JJ (j-j^ ,jUjAj4^J 

jljlji J dLui4j jLj (J<^4jjljlji djjjJ t^jji (JUJ4-4 (j*oltÛ4jj£ 

4-Jjxij J 4-^JjU 4-JjjLJj j *J4-S j d AiJjJui j jjj 4-S j ft*J 4-1 4j Jij j4^b tÇt JJ^J 
j3 (jJ ®IJJ4J dll4dj£ (j»ij4A ^ljJ^jS (JjdjJj 4J 4_SL^. Udjj4uft *j4uJjS*J 4>jj 1mM 3 
jÎ4döjb 4jljj4i 4-J (jjjj^J jLj 4J4 4 I J-J Jj£ (jiij4_4 ^jl Jj^ 4J j Ujj iJ 
J jljj (^<-S^jjJ j j4, Sa j (jLS4-JJjj 4 LJ j (jlJJ 4-J C)4 -Jj 44 C(jJij4— A jilj J^ jS 

. dj4ojjS^J IjSlui jiluij 4j (jnb^jii 
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Arwi cansl 





t£4^ja. lHJ 4 - 4 £*-±Aj* J (Ad tfJjJ 4 ^ ^ _ *j4jjj£*J *jjXl4<4j 

^Jjajj (jJ*J4£ 

^J^uG (jJiLdjj t*r> 14 fl jS 4 (J-UJ<LA (^jljj4jjS ^jLSojlj L a. 4 L 0 I JjtLj J (jtSdjl jL^4ii<i 

4j 4 U^ ûJ Ajdjlj^ j4ÎU<Ij 4^ 4 ^ U >4*> jljl t\ j 

4j >J4^ jU ji I 4 j^JJU4 ^ IjjAi j<Jj^ ^ l4 lj^ — j^lj^ Jjljj^ .X 

^6j4-ijijU. J <jJ-*jA ^t V* H ll 4Jjj4_iX f*L-j t »j4j4JjA.4Jjj4^Îi lHJJ"? t£>^ 

U fl>jj4 - * 4 Çm^ ijjj J I J <uij4A ^jI J i4 tj^ jÎ1^4>jIjU\4Jii4j 4.J 4«S Ij mU^ljjJ 

OjjXkii4j «U jia j jUjj £ j4^JjU 4jj3bij4J 6JjL»4£ljji. (_^J V j^ JjA44iJ»J 

j *J4-S ^5 jLj ) (j-«j4-A j-^jLj dldj ^LS^jljjjdj jlS*j4-ijjj : jlJj*J ^jlJji .2 

^4-4 4 -a. J (jl—J (jJj— i. ^IS^-JjjJjjo <£*J*J*J 4-_j4SdJ ( (_H>LijSi4— J (jSjL-4 

£J4 _£ U>jj4 J frj4 y>j4J (_£4^jA- jjluijl jL» 4ajjS{tJ dj4^j^ Jj44i jl^ftjljJjM 

(jjlS4-jUji ( ^n in^j j J-J jfrJdJj&J jljt aa» (j-JJ— ûjjA jjjj4_^. 4 Sj jb 4jjpaj J 

(J^j4-* (j-ftl J44aj£ 

(jLj-ooS j (jS-uLSaa (j-SujlJjS 4^4ajS j^jJjI^^ ^IjJ dljj-a. : (JMJ 4 -* -3 

(^aJjSJiLSaj j dl jj_X (j-ÎJjS 4-^jb ^jl jLaaS j (^yS-ul S J* ^jl Jj_S 4 O-jJ tJj4aa4j 

ja *jjJ L j ^dJjLa^-Sljji. (jijjji U»jj4A ÛJ clJ (j-uj4A ^IS^SjIj J 4 S 4 J 6j4ljj£ftJ 
(^jj jS^-j j4Jt 4-jjjal»j4 c jlS*Jj4-£ jljaj (JJ-J4J (jjJjtS-iSaj <£jA4j JCSjAJ (JJj4$ 
J jS<L-iii4SLi J_J jS4_*ÎhL*jjA. j 4 l oa luûj ^a Jj S .«^j4A c (jjja4-j ^j-jijJ J-J ggjjj-j 
jJ jS 11 1 j«c4» (^jl Jj_S Jjj mjK j (£jj4_^4jXjJ j-J (jj U m i ^JJj mjK (jjJj S -i « ij4j» 
^JjU^Sljja. jjjjSi »j4J6 (j^jA4ajj>J j CjIJ^Jjj IJ4SjjL ^Jjjjj jlj4J ^j^j!j4j4j 
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4J ^frJjU <£ljja. tftjAju** \j£ Ctif* -4 

* i * J* J utS^ S^JJ* iSXH ISJ* 4 -* ‘ uL a a! j jU j-i dj4jUjli 

^ 4-aUjJ j<i jli4jj<£frJ jJjjj ^jî j^4JU-»4-û <j&lUa4a jli ^li^JjjJ 

jL»4-J jL£>jjU <-£ljj^» (^4— ijjj ajjJ^-S ^4 Xt jb4jJajj jtU 

|J4Jja-Jj ^Lmjj 4-1 J »jfj£<U j4-^ <S ^^JJU <£IjJ^» j4j ^ij Un tLi j j^jj-aAJ 

j7i 4 I jj4 m> li jijiJUi ij^djU 

> Û>ljij-*4j »j4 ^Jj li <3j^j j4-j¥<J <_£4 -jI JjU<£lj>L j4-J ‘. (jûjiJjUj*J (£j\ JjS . 5 
jj<-ifwli JijuUi ijLwb j ij4-JLLLUiJ IJijjS nt4 ; i iJjkij jUJ jil^ ^yS<- IfljU 

(j5i4J (£»j»j»J 

iijiijjl^ii iiil jii^J jl£tiiU iSljjp 

4^a iiMi ( Cmj»J (ouu 25 (£<£jji (j<£<i ^jijJ t <i ^<5JjkuU ^<i<JjjJ dU-îijjwi 
<J I j 4 -Jt ^Jj-i ff* j<liMj 4 _ 2 jj<£* J c Oii<i< 2 »J *J 4 -S 4 -i jjj 4 -i J fjAt J<-A ^<jSjX<i 
(jl ni4 ij<i <— i j »j4jiiJ»J j JjJ ij4(i. iji ^£<— ûbjCnU dAJjjji 4» . Ijiluyi ^L-ijJ 
j *d iii (^Uwiji jUIl^iJ (j<j .i«i 4 i j Oii»J j 4 ,jn 1 j< Vi<jjG (><^Jj— uiU 

itUu jj ui ^jlji J Ufr jj4Jb j ûl^ij ^Mijjjli ^lil Oi juji<j»J djdj<2<i 

j K <l i h j (jÎ4— i^Jjlj^ ^l— i <£»j<-ijjijl^ j jjijj^4— i j C u j $j i4î t *£i<£J j*iiU<l 

»J<2 jlî ji Cfl J»J 



78 




*‘i ,m4j ^oiJj^uU UûJj4J& 

ir ÛJjJUi h£J jyhuU 4 j4£j<j <U ^y-jluO J<*** ( j4Û ,jii4j Jj-fcit j^ ^jj4£j 

. ûboJ dl jj^ ^sijp ^AjijU J uJtjjS 

t ÛU ^ 4fdj-wjU4j-ujjJ J 4ijj_uy U jl ^.fc^i.jijjflj U ^-wi4j 

^ ^ J ftjj --A'd t ÛJ4_Ç|Ji 'UDj-u-uU 4-hUJjJ <Î_J IfrW-J 4^ VtjjJiii ^Ljj£ ^j-^iudu j*- j d> 

jli- j jj^ 4jLUiMj4iji 

jljdJji ^ljji t ÛM^jjJ I J^V i j jj^ ^j1jjJ4i ^4 jjjjjS 4Jjj4umi j<J (^jA4j 

^U4&Jj_ ujU i ( 4-JjaMj j Lm 4*11. y aj jSty-MljJ Oj ) CmjJ&jJu ',*< ^ ^JJ L ' 

4—mijjJ U <Vîl< 4-J V O Jlfrj Ci— ujjjJ J4_i4jja- 4jjj4_uf j d4Jfrj4l 4*1 . jVMjjj-u 

4>j4 *Îjk>JjU. 4-£djjjU ( jV'ij ^ 4 ^J jui U4-uujJ j CxiJO 4£fifcjjjU jlila ^4 £JjmLa 

j OJ 0lfl4* ^ljjp- ^4-J jji j_Ê 4 ‘îji*J j û Wo r.t > ‘Jj 1 4-J Iji « eji* 4 j£j\ i7i jk4_i 



jU*L^jjAj4p^i 

* V * 




a ‘ ■* ijjJ j^JjJSb jjUj^ 

^4ikij^itU »jC«i>jjk <1*1 ajjjjul (£j4-i*ij£ 4 j Cj-JjJûJ 4^ t 

jjU ^4j t M<lSjLj4j4j ^JJU< ^IjjAi 4j4 i i IfrJ jLk d^jjjjui ^ dj 

<J 4>j^Jj j u»Jj&dj|j 4j4iijî ^4j Clljj^J ftJ4^ jIj Ji Jj4^A U jj u 4J CJIjJ^ ^4j4J 

dUûjjjj-w jUji *j644£ 4j »JjU 4^ljjpb ^Ûj4jIj4S 

t ^jLuAjLSjj 



^£j4-uij£4J (_£jIj4_jQ (J jJ54j Ci AJJjjm jlû JJ d j<ljj4ik&J »J4^ jU J U 4^l jj A 
cLûbJJjjdbu jLj jj >j4^Jj<£*J 6J4-S jLj ^ji^uijj I j£uûl^4J Ij^AJJj^i jûjlj^. 
^ «j4jD^bii ^jJiiMl it ^jJj Ti . h jjJ j dAÛJjj^u (jJJA> *^j^JJ ^lj^i-i J (fjA 4^1iJj 
jjj (jiilj j <1 jJ4uj JjJuûi ^jIj4j jli ^4 ju4AJjIj (£j$4jj 4Jj CMjJjJJ ^jJJ 

4—1 U ij |j4Jb . CuJj£>JjjUj ^^j4j0j^w j jljli4-J lmh<U JJ4-S ^JjJ-AjJ j j Jjlj-^ 
4J4jjjS < < <jtl<^1 <^îj^ ( (jjdJ ^j^4Jj ^uiijj jljj jU J^JJ4A Ij ^jJ^iu (J»jU 

(Jj4b4 J Ui jj 4Jb dj . 4jij4 iii j_i Çj liiJ djdjU lS<Ua I Jj4j 4j JLi j ûl^»>)4 ..Si4^ 
*J*jLj ^1^4 -jI Jj4j j4 i**4 I JjLj) ^LUu^A »j4 «l m i (^jlj-JJ ^JjjJjjI-uy^J j 
I J^ ajjjjji (_£* Jj j4-J »j4jU J-uaj (jJ— Ui4j . ^j^4-]j jA4 JJJfrJ j c^*J Ci— x?J 
( ^^ 4 ^ (j4— Jjjj gi4- jj > ^4— J j4— J4j j 4— A ( JJj ^Sj4j uj4iij4^iJ 4 S Cil J*Jj^ 
J_Jdjj4J ^£j£4-lj I J miIj 4J f V<Ua t 4 j4A Aj4JJ4j J-a4jJ4j j£j£4jL Ci V>ij»j|j 
tfUi4jjlj (jjjj öj C)J> Aj4£^j4jjIj (jîûi 4 j (^Jj4jj4j ^j^4j|j 4 j4j1j 4J 4-û »j4jj4J 
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»J4 » ,£ ^2 ( û jLL jj— jjj <L^ 4 Sl< ( g j j a (jJpjLi 

^Hj^-Sj^J j)4LÎjjli d-AiOjlj ,^-ÎIi 4 «. <1 -1 i* jL-i J-J »j»j<L* ii 4 
^li-Ll j)f4J t »j4jU JjjjJ j^4JftJh»«U ftjftjlj^ ^4£Jji^jLûÛj4jIij2k j4<4u J4 j4jUi »* 
(jl^4jl,ni U ^ *j4_j JJJ J Ia. j djfljlj \ J4 ^J ^uiU^j4mj£ jitf4 ÎUjj 1 mftJ4j 

JJ ciA^k * JJAJI jLjjj »j«J 4-<4J ^ji^^ijj ^>JJL» (£*j4jIj 4£ (_^ J^ 4 *îjt ^J (jj4£*Jj»J 
j-i 4l^itiju jLi j-i 6jftJ4-£<J *?»jl (J»JJLa Jij4jl^ 4_l 

t ÛJ j i j 4 > J 1^4i jJ dj J (jjLjdJ dj<ûlljw (jdtJjjV j (jl^4j L i ai i£*j4jJj£jjj4 

jJ4 ^j U 4_j44 jJ (^jL® j*J U ^Jj 44 I J-ijjJ j dj4jl5j*u ^IlS4j ^jOuD^j 

J-J jL j*J jiULbjl^ jil 4 ('L jdJdJ d ^ijjj^g (jdjdjl j ^jiL^Îj jfi ^ n nt^lj 

fjM^J f j i t i j^ (jlj-jlj4j1 J dAÎJ jjii jLt J-1 ^jl^-jîijl (JûJjLö i£»j4-Î1j 4£ 4j (Jj-Sj J 

jJjljiUli ^ljj jA>j4 l ijlj (jllj^i. j jJjIj^jjj 4J dj4a3j4ijjJ J I J (JJ 4 J 4 J (jll^tl 

(^^JjIj^- ^j4jÎijS I jJLu d4j (j4j4l jlj^ (^4i4jjji <j *j4ÎLo4^. 4J Aj4jjj4£jjJ j 

*> Ujl djiJjjuî 4J JJÎ4A Utijj«LA d j . Ol£U j^4i ^j^ ^iU i Jj m 

j Jj^jLS^ 4-J dj-SkJ^ 4-i 4i*«lj t j jjuu ^djdjlja. (Jj^-iÎijS 1 4LL ddj 4ijjoUji 

^i!Lii4Jj4 1 IjLiU j OJ4-S (jl JOJ 4J jL^ftjL 4-SbljjIi ^Aj4ull U a 

4-U |j4ly4ij4i f4j (Jj4-»lji j4^u4i ^Jjxllj (jLljî tfLj jjj wi <J4 £J Jj-uLo j 4j4Jb jUA44 



4j4lLÎfj ji <LLiUjJ 4i£ 



t ûliiijii 0&J j j jtMjij <d 
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4j cLxUj^mi Jjj^ui 4j CUjJdJ ljdJ4^ |^dj4j4dui ^.n<4 t ^4Jkj^J<J 

»j!m j^4jjjjI^L ji *J4^ ^jU 4 j J^SLjj cJIjja. c O lS>J *J<£ 

j4 JM lj^J<L^ ^ m i 4 l 4j£jdJ j (ji<J 4j[j4u juj AiS l> JjijftJ ^JJ 4£ ^ tuw 

j 4u6J4^ J >j djlj^ ^ .n>4 i ^^^j^J 4^ t AJ4^ ^4^tjfrJ 4jlj4^jdJ jlj Ç| il^J 

|J»J<J£ (j4 ^j^J CjIj 4 ^j^J Jj 4 i nj^4 I jiij a l^ ^£Aj 4 -j j^iLj >jljJ>jjAJ j^ -"j^ * 

sllljjdJ ^£j£ AjjljJ jU ji j Cmj»Jj4 LU 



^j.tJ-.^ 4_£ dj4» j5J J.UA t o\j (J^4j4^j ^tu^jjj 4-J AJ4-S ^jl j-j J Lftd> jj4_A 
(JTLA 4J AJ4-S (J 4 £Jj-miU ^îiA . 4-OjJjU 4i <£*j*jU (jU-iA j ^4 £JjmjU 

4 u4 jj u O— Miij^jU ^ j longitudinal $j_ij j ^jûj^j ^v.t cv iv-^^ 

^a<tj ...LiVvV.^iA^i oblique AjV »j» jLU ^ ûj. jdrcular 

4_aj£ j4_j Ud Jj4_4 t |J»J4_S ^jLV j4_S<J 4_j£J JU4 £Ijja. ^Jj^U ^ 1*1 j jj_£jjj 
lM>1>J 4>j 4 mjrtj^O JU lLU^J Cum jjJ IJ»J4^4j frjfrjlj^ JJ 4 j4j4aai 4J 4^ 
jfc4_M I JfriM _< jt*4_J JIjJA yUji 4_î ^I*lSb4-_l »J.\4 a.j4A 4 JLjjL^JjAJj jL-V j— i 
^Jjl4-J 4j jijS jS4J»jL (jiU ^4_i C CUi»J f lj>Jj4J ÖJ4& ^4jjijj^4Jji4iîi 

tffij j4fi ^jJ j jj4i dJ4^ (JAjAjU (jJJA. *j OJjidJ ( j-l u .i l ji4J 0«#4Jfc dljj*. 

jJjiAJ jU »J<£ 4J ( 4jl JJJ 
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' jtj-a* <J ■ ^4-1 4^ * m<4j (j4i$J4_£ ^ t j<4 

^dU^jhi j ijrAi 4£JjuiU j dJj<j<^LiJ jJj j i> Jj<U 4,^ ij j I Cm j£lu 
j4»jtj4j 4-i dJjd_j d.Vnl j-ij * ûjtfJ ^JJ ftJjOdVuld »4il jjiAi 

j 4 jLu( 4j4l Ii4t u n 1 ^jîSjjJ 4J 4j t «JjC4 4 >\il ^djfrjfrJ ^ JJJ <-3 j j<£aj 
t CmJ [^<SJja-uU u i j ^ jjIjJ <jl£*jU*J J jlS4-)jjJ<itJ J Jjji ^4 JjjJ 

u *^ jQj > <J ^ L3jS *J * C mjSj u 4£Jjmu*U WjjJ u b jj^ <J 

C\*l 1 1 » Q I w<jl J>jl J i DjDj»J Jjj <4j-ij4j£dJ j û-i^Ui <jt LA»J 44*ii4i 

** **i *J 4 - i <j^±+£ ‘ *J , J-* iL 4" iA>^f *-i jjj * J j*i *+^ J-ÎJ j Wj*j 

^Jujj » ûj Mij4»JtJ ytSt-^jJ U»jj4_ft ij ÛJH J dj-aj ^-^jJ dJj4_i 4 ^ *i I jJj 

i>j<-Sja* ^jA4_j c?*j<Qj<J<J l j jtJ <-5j^ ^-Ujj ^ 1 

JjaJ<£ jiLiji jb <ujjdJ njLuL£i>jtjJji>J 
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: yWWjW jljUŞi ^jljJjW j oljjj [jjljUa. jja. jjji^ oJ<i£ ,jjj~ii 

oij»jj»o »jju goblet cells .1 

ou»jj»j HCI djjjJSjjjju jöjj jijjj parietal cell .2 

jj jjijj oij»jj»j d^u.o w '-j';--}; j£»j*— tf *iii chîef cell .3 

ûl£w jijU jûjjJtS il û ij iw ilguiJJJ 

(j— S jjjjU -5 j ^iiyui : enterochromaffin - like ( ECL ) cell ,4 

OlJ»Jj»J ( jşjji jjy-u iSÛj3j»j (jju U*jj« ) i^jlljjljj 

oij»jj*j jiji jii j* jjjUdS ji jj jj* G cell .5 
j »j^iuj»ji <s t oij*jj*j (jS*jLi : ^j»j<£ jii£<jii gastric cell .6 

(jj*j<_s (jiuStciii u»jj<j» ij*_ij*jj jii*— i B^2 jşjUiii (^jjj.* j_i 4~i..,jjjjj 
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OtJMjM *J«£ jti JJ j->ijJ (JjljJJ ^JJjj (£*J*ij04l 

»jJ f V<_. I t > Jj •■’■■* J {.<£ #J4JS jjj— ij3 IjJoCtj L ‘i »«-a. JoSjJ Ajioai j«A i 

Ctt j«j kijjS (jil»jJ (jiJjS 'j^-o jjfcJjlj *J*S tplAjj 

($*j4i jj <■ CfcJjjSw *Jl— (jSojjjji jj IJ(PH) dljja. (jjjjjjJ. 1 

CÛjSi jj«j4A jL—ti (jS«J J jji^tJ 1 

dliU f <-£ >mjjj ^ajjloi »jOjj«J«S yJujj ^StjO-, joj^d . 2 

CbJjJ*Jjtj4S dVU J Jjjjjj jj CÛjjSjJ jûj— /jj»ji (Jj«Sj jtS jJj<j i CÛjJtJjtJ 
JûjjS (JJJJJJJJji jj i^jjjJ ^ Jj£— j4» (#jl JjS ÛS-UJJ j-ujiti . Î C'Mjn O 



|J*J«S jlitl CilJ»J 
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ijjuZjj* j3Uj J PH ^ ^4u>jlifû<u û g*nM» ^jj»jjj4j 3 

ûl£»J ^jujMJb |j^J4^ jlt <U ^jliJ 

J MilS ^j—êjjA tfj*«— * «L— JjjûJ J— J *J*j1jL-J*- dli< rt j^ (^j*<-* 

jj dJ4S ^jijfj Paracrine regulater histamine 

(jjA4_J j*J*Jj*J jj/-uuit£ (j^J-*jjA G ^^4-iUi cLjjii jj J-J U (j—il JjAJ 

jjj^uilS ^j-jjjA Udjj4-A jL£*jU*J <Jjj (jil J-jU j I JdJ4_S jt*t<u jryjj-i 

djjjl^jjJjU (j-iiiJJ ^dj4-i jj C>|J6J (^jljjJ (j-tU j^j4jyu>lj (j^<U» jj> * M j 

i^ufjjftj jj ECL (^jIjûu jjjuuuti (^jjjjjA jj jU£d> j4j-u c c>i jjjjj Hcl 

jLj 4-S ^jl j-j j J4JU <J (jJljj jjJ (^j-Sjdj <J »j4jj^_uu4j»J (JwLLuiaA jfrtt txuu-fcA 

oUdj cbjjKjjuU ^jj ^jIjj^j (jiu t H 2 histamine receptor 4 j C* JjJJO 

jj c*jjjfij*J j OL£*J j-uj<ub ^J4-S jU ^jljJS (^jUj (j-Ujjjj cC -*j*JfJ (j-4jjj4_j 
^Uuliu j' i ^»4^4J jjj U»jj4A j (£jj 4J* (j-44i (^LjJ (^J Ûjn *ji t£*J^jj 

Q mAJ I J_*£J jU» 4_l 4 . j.i iii LiLU (jJ JjfUt yj4J )C> Jj^dJ (_j*ij 4_A lj&J4-£ jU<J 

«j f «i lAtjjtA t Salivary amylase &>*<-? 

dVUlî Ijj^ ^^4 j 4> j\>f»i4j Ij^jjJC 

jjj 4jj 4^ JJ *J4^ ^jt^4jUji jj iju^ftj<Uii I J0j4jl j4j^U ^4J 
^j1^4^JjuuiU t£»j4jji jLa j jjjjjS 4j jL£»JjU 4^1 jji. (j-jJj£ J^Ijj . 1 

4ijA.4jjj4ui (j-»J> Cx*-ujjJ (^jA4oj^J t dj4J4S (^jljJJ 

4jIjjj ^j4jjU tfjlj^ lHj4A (jJJjjjJ 4S (jujAJ^ (jjtjJ*£jJ .2 
djdJ4^ (jJ&lSjlj j-4 4 j (^j4j»JjIjA. (j-»Jj£ (jJj4A -3 
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jjUj (^jlljljjS JH 4 *£jjU jU JJ <J«JAj£ ^JJjU .4 

t iySmjjj (jîLuAjLSiJ 

4 (J-U % U »JJ «U i OlJAJ ^lV^t u£jjS ^U ji jJk JÎ4^ jd4(\ frJ4j£ 

»j . OÛji*0 jU ^SfrjLÎ (Jj 4-I£U 4_i 4^ ûISaJ CkurfijjJ JiUÎmJji ^j^^jfrJjU «J4$ 

i£ 1 -îj* ir^f^ B 12 jj <j"*djj* ^*jU uj*i£Li 

iA3- J*-j <J Cttf^- ^iLS^jJ— <£j^ u j“ i ji 4luu^j Bi2 <jr-ttJ . 4 &jjU 

4-J4A jL£»j4_k êi Jj^*-£ jjj-A- Ifjl£»j4_> (jjjJJ C i— iijjJ J 1. 1*» Iii jj 
(jJ Jjjjyi ^4Ju&4 i J £ui»J (Jjj^ >‘t J*î ^^JUIJJJ *J4 5 t j JJkU<A 

ij^iLLkS . û Jjj di4i (jib u> <jB^ 2 ûc-»LU£ (£dj4i ^jA^VnfrJ *J<£ j ^Jjajj 

jj 4jI iw4<j4j O-JjJM <jjuCjJ dj<u>J (J4 -Sjj<J jU »j<j (£jj * J (J<£j^4J B 12 

,y^jU ($j<j£U H(4-S<J (jdjKÛji B 12 û^LU3 ÎJ-4 (^UIjj ^JjSj^uu^jU. 

CUjjjd»<j Bl2 (J^aLU^ Oujajjju (Jji j4j£<i ^V4 j jJj- 4 ^jlj ^‘LajU Ji » j4jJ^ih 4 U 
(j«UJ (jjUjA» ^4£ (^iJ j<£ jdJ (Jj4 4lji»J 4JJ^CUI ^4 j ji4i 4 jI£ j4j 

: <J (jJUji (j-uj (jUjji f4& ^li^iLijj 

Cifi^J Jj*j J U (^4i * iui j j . \ 

Ol£dJ ^4f> (jii<J (j iii£ .2 

Cu^»j£ji (jii4j j£i4uijU .3 

^jjjj^j 6d> i -‘ u yJtJfAj 3 -4 
C ij t fr J CujijjJ »j* ( B 12 ) ûfr* 13 ^ ir 1 ^ <J cêdj tfjij* 5 
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— (jd»4-£<J ^1^4 tjU 4-1 ^4 — ju134j I J_£jI J ^-Jû4j 4jBl2 (j^Lûi 6 

^ d£\*j c ol£dJ (^jUj jlij^ dU 14 j j<wi 4j(£»jjtf 

^ injli 4a C*^» 4J«Ujj^ jlSdjL J$j4J| 4j4JIa. <j 
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lUJjj-a djj 3 jlSfjLtdJ s'$&Aj 614% 



(£ jA<U ^ t <U<Lft ^ ja. ^lj jdJ j 4-lja. t ljul£ ^Ja<LA dJ *U4^ 

^ jdJ Jj4 jbo Çj. * 1>J j “j * ^Uj û. 1 tfr J Çj u iijjJ ^jjljUJ j Lj 

^Lb t jjj lj^dM)j44 I J jinjdLk^ j L«U ^4_jlj JLo 4^1jj^j4J d Ud)4 1 l Li^jj4jb I JdJ4^ 
t j (je^ jumujj ^jjljj^j ji (j*JdJ *J4^ 
^UjJ jj CiJUdJ jiulj jum^j j <j l^ûj^j jA j jl^AjUdJ 

Aj«ui.u^j (j4_;V4j ^J4-S U4_tUj5 r 4j cephalic phase ^iujs . 1 

4_JLj rj^ iKfjlih^ltj (^4-^ij4 1 ll J>J jlJjdJ JjIJjm^ j O £j j 

4^ljj^ Udjj44 t (jJjUiit^ (jJj^ ij^ib (jjlJjW Ji (j^JdJ G ^îKo U jjU (jliftjLoJ 

• uMj i^ Jl J (jljLufl^ ^jljj^J |jjl J jL |j£ij4 a it Jjl^jJbL iJ4^ jb (£»JJU 

L)L ( jJiLi (jb dj4uJj$jru J dljj^d (jjJji ( J tj W iilj ^ jA4j ^dJJ^ ^ljj^j ^IjjU 
^yj A . uX (^JlJjAJ ^jLa dj^jû jjijjL (j j-j<^ (^ jA4 i Uûjj4_A j dljj-a. (^jJj^j^jj 
^jjUulS (jJ J-ftjjA I J -1 jj 1^4J jJJ-ij^J jjLjj ^jJjûfawUk (^Jj-JjjA ^Jj4-j JJ CUjJdJ 

G (jjlS^UUi (jyll liijtf) (jUljj£J JJ C»|J»J ECL (jjL^ 4 Uj4jjA r 4-J t Ci-JjdOjj^J 

. djjjl Sjj JjU (j-Jijj (jjl JjAJ jj jJjJdJjU dj«Qj4 LLuiJdA (j4jV<J 



>lvan petrovich Pavlov ^j^ ^u^jjuJ ^uij j^jVd^j^ijjjj^ij^j^j^ijji 6 
i (j< niji (jL (^jjijj »ub (^jijj 4J ij ni\o (jLjj 1904 t ( 1936 — 1849 

(jjjj£Liib4j 4i Jji (S*J 4j (jjjjjj t J jS ( tS<Lu* ) (jl j»j4jU$ j4Jk ^l Jj4jjS j<U*i4J ^4j4j Jj2U3C 
oIj»j 4%k 5! yJli^jjjj j yjjjijjjj jj ^fUjiijji jj4a j dijj^ 
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>jd-S jij dj : gastric phas6 ^djdiZ 1 

cL-JU 4— £ >J jLdd-^ljj^. jLJi ^olluj^ j4 — j fV4_j 4 Cil JdJ ^j^J4— S 

f Vd-J 4-J<-A ^dJtuS ^ UuOlL j ^jjljjlA j 4 i j4j jLjjdijjtS <_j-a4£<Ujjj jjlj- ^jS i * gc 
c CMjidJ (j«j 4-A j JSj>£ ^ C54-C#<* j<- 

IJ4-JSlij4J C)l JöJ n i jjj J (j jJL^m L-g ^^jj-ajjA ^u, 

j^jXLuUid j-tlJ j^J JJ Cll J6J ^J4-î j ■ i j j j (j-iLft jiLj (jJi j— 

^1£<LjLx j<LjV <U Cil J6J jfL»rLi<ij A ^jI JjöJ u^La jjjLulS (jidj*. 

^j—Z * jj j— iljj^J j— ) Cj I Jd J ^jlj. iJ ^4— it^i jjUb jrua I i ni ift lAfljj4 A 4 E(ZL 



Hcl djj^isjy^u 
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Jif&Y ijj jU 43 iS*j ij£i;i£4j : intestinal phase ^ujî 3 

4^ ^jl Jj^<l *^j4J j CjI JdJ j l^>jU^4< U u<4 J> jjU 4^ t j U 

jLi 4-J (£jj4^ ^Jjj^ ^jJAJA-S yil JjAJ J 4-i^. ( ji* M I JA 4J i£jA<djJ6J 

p4Û c û I jj Ctl JAJ (jjidjil j J jjjtA I J jnji 

JJ-JÎ ^4 t]lî ^jJj— ftjjA jJUÎ4 ^ *J4_£ ^VL^. \*i ■ i «j A4 j ^jA 4 îii^J 4 — j jJjjA 

j4 mMJ (jtij4 Aj t ûii4 4) l$l jjM *> j*> (Jjt^ j LaAj^ 4j4ÛIj 4J 4_i4Jb ^j^JjAaj 

4,^ ^ ijlJjS ^4^ . jJjJjJ j£p>jli ji 4J44 iJ4^ jiiijrt lS> j U Jjj4A j a j^ ■** ■» « * 
(£jj 4A ^JjS-i-uj4A j4-ui 4J jl£ jjUj ^4-jdjU (£*j4j jj CjI J*J 4ijjb4Jjaaj4j 
(jJjiw<j4A Ji 4 ~tm^ jlj (_£jjbj ^4-idjU (_£jj4a. 4^4 j^. ; C>l£i ^j^ji 



^4-ij4*4j t Cl I JJjioi IS jjÇLUj ^jj^jjA jj ClbiJ ^j-iöjiljJ ^bi (j-j-*^ jLi 

J 404$ (^Jji. tf r » AlMi (5J-4 iSU j jfA4-J jjj £±li I OOJ tfjjj (JjJ^. ( j4iljja.4-»dj j4j <Jj4 

t£4iUJjlj^4»*j j4i t 4J*jl -i f4* . u»j4Jl ^jljjjS (j^J^SIjJ ^j-ê 4ll»dJ jiijljj^ ^4 j t jlJj*J 
(jiLi J<ljj I j14*Jj j4l AjwiIjaA jj^JJ I J— j44 ^4$j^ jb4i 4$ jVji jb jl jS jJJmi j$Jj 

(jJjjlj^ (^ljJ 4-ilS ^A>jj 4$ ftj43lidj jjj jj jU®j4_i û jl J jS ^4j 4jljll ^ljOjUjijli 4S (jjU4J 

4i r>n i 4 | jJjO CT^^-JijU ji (Jjj4a, 
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: J jUjS ^jjj <U jASjjU^jaJj 

** “ * “t f “l 



^ ubji^U i 4 j <ijjb 4Jjaaj (j^J f<^4j ^j-fi frjUljd 

jljj j j 4 4-J jtjj Ufrjj^ t *j 4_J ^ i J 

CMTjfiftJtjfrj 4 J ^jiibjfLkpJ y^jU* (jli#j4j t OJj£dllj»J 

<J jjUm#J 44^ j^4-iUjj44j j4_j U»jj4-ft J y* Lj5j4j ^jU jU y-M/j^* ^L£4 _«Jjj4j 

>» 4SIjj^ ^lS^ij^S t <£UjU <Jjajj (jAjJjti ^Ujîb iS*^J*i 

<jj XH**° I J4_£jjb jU<J yLktf U ^Soaj j i ^ hU j (j*y4J& jîSjaj ^<£<j 
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4-JjA (k4— J j4_i4J d fljjl m4j 4_iJphJj<U 4j£^j b4JjV-»j 

*J Cwli* J^j4-û Oj4-^> ^4 -^j^j <-%jb ^Jjiuj ^<4 ‘ <%jU CMjJjfrJ 

û UftJ j. iJ jj-i4»j dp 4jj i.i m4jUj^ ij ^jJjJ fljj L i <4 j 4 IjAijU 

IJjjJj_ 4 i.i i»4^4 I dJjtfj4jjjJ Ojt ^J j (£j-JjJ |kV4_j I JjjJ.Vjj Li n4^4 I 

*j4^jl^4£jju»U4Mijjj ^»j4jjijJjJ (^jA4j 

<lXjj L 4 J jpUj 30 J-i 20 J£d4«&4j C CfcJ J jiitLj 4-J 4 -SJjL ^Jja-tj 

Jdj4^ ij t û-jjiiJ jLÛ jja.4 i4i Jjlj J f 5 jj 2 t û-ijiAJ j Lj ^j^ijiljJCi 

CiJjJdJ jL gJJjlAOj 4 J 6 j 4 jJJdLftdJ 
(_^jlj4-J 1^4-1 jjii f^4j tl J4^Jjb4jjaaj4J 4 jjj£ ($J^ ^j^ljJ c »J»4^j4A 

: djdjljA. ^4 jVU. f 4 j ^JjS ^4j (^jA4J 4 j4A 
J ijiJ4^4l jiijA i5fc 4 jSmL* (jy<l^4 > . 1 
(^4i^jj3 4j Oljjûjl JOJ (£jljj 4i t CfcJjS^Jj^j ^j^jljj (j-*^4jjlA (_£4 £j^. <J jljj > 2 

jLû 

jii Lj^ i4 i j^jli C ûi^dJjdj i>j4.i iil jj -fc i4j (^4^J^4J (jii l ij ^ ,i4j ^j li Lb4jj4Jb .3 

4jI Jaj ^UjijU-u ^jjb j (ji<j4A ^1 &Ujjj4j 4J ^ Jj44 

c 4 ,J4A ^4-jjli »jJL iti ^j—^jJ dj4__£ ^J»l£4_^ji o> jL*4_j&4j I J4_ £jj L^Jj^J^U 

»<U K jjl^4^jJ O-JjjljJ^J (jJLajlA jl^Lj ^ >4— j (^L-uiU ^J^4 j4jj-Jm4j 

dj4jjdJ jJjJ 4£jjb 4jjj-> J (jdjj^. (jjjdJ 4j <£jj b4j jUjj f ^4 j c CUjVjJJ 

4_il JJJ (^4 Ll«4-a 4i i>Jj4j 4AJji 4i ûidSji jj iA jljA. 4J 4jL» j b 4j ja-i^ 4j t 

(j i j m j 4 ^ 4 j Aj 4 jjj£»J jjljjj (j^^Jj 4 j j jr^. 4 &Jju#U j dJ j 4 J a J 1 jJj La>jj 4 A 
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jt -ii £>&+ J U* J 4 -* jl£<_Lu<L« 

»Jj4j 4 J »j1 t£jj tfjOjj jl£4ii40 . (jjjiui (jÖLkiiijjjj i Û*S*J 
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J-* ^jj^ i jjAJ j1j£-»-uj 4A ^jiljj^ jJjJjJJ j4SdJ Jbj 

lft>jj<Jb uMi <j«j4-Jb ^jIj4-j4j (5»j4-jjj j4_^frj IjJ 4-fkJjb 4-Jjkjj jLj 4J djL* 
^jJdjlj4J j6Jfrj*J dJ JL a 4 -^j^l 4_S 4 *jI JjlÎ jj 1^421^4 c j »i ^4 jI 1^4»»ijjjj 

dUjjî Ij4lu44 j4jLj<Aj 4 tn>4t j U4j i4_l4Jb j4jLiflj4 1 1 14 J 1 J^4 j4 I >44 ft j4Jb ^ jj£ 
td4_jj4j& CuJjJ*J jL» çjyiJ ^jjj4_i 4^ 4j4Jb »J4 j4JjjJ 4Artjl 4^12 j jJJ^, ^4JjjJjjê 
I J-itjjî. ^lidJ j 4 -S ^Ljj_ê 4 J jLj£jj^ (j-XjJjj j l^ 4 Jjji 4 fl ft J I j jjJJ^- ^ 4 jjijjjj« 4 J 
4j dj4-IjJljS>J jLSdjljS (j-uj4-A ftj ^ 4 » 7 . j c ^-d 4 ^ 

1 .1 -tlCd I 1 Ad vi j 4 -^jj 4 j ^j 4 1 tjl Ij^^J jlj^ jmj 4 . A ^gjj 4 Ji j 1 ^ 4 -JjjJ 4 iêii 
j4-&4u . C) iibJ Cfc jj J4j jauj ^KdMjKj ^ bj4ji£4jLw4 afwj Jj j ^LjjjS (£ j£4_j 
i Cilj jibJ4 j-Ujj jJdj jrNXJJ^J jJ4 ^ > djA >j (j-it&U »*> JJê4 #> ^jJ4 1 y 
^jljj-S ^jJb 4-J c dj4-J (/jJ4J 4J ^ Jj-ftjjj4j ^jjlJj^J (^UIjJ ^JjAJj jj^lj kjA 
jl^4-J ^jJ <2LL j4^dJ CumjjJ [^JJ ^<j1 m » 4 » wjJjj 0j4jla. j-cL-kilj jUjJJ jJf4jlj 
^4-j jj-êl j^J j4j 4j c 4> j4jju» Jjj 4j jl£4l g4j> ^4^JjJ jj j C»ljj*J »j4jt^4jl jK 4j 

Cil J6J ^ji <jljlx 



t u&uJjJ ^LuAjl^AJ 



>ji . ^cy.j^gj-; Gastroesophageal reflux disease ( GERD ) 

(_jjA4_SljdJ 4-1 ^4_i t »j4_Ij_^»J cLa-iijj*- j_i 4J4_S jLi (j-ii _>i (^SjLÎ 

(jjjj il iii jjJ (jjjb jJJibil 4jl jj^lj ^4_j I J_ûLxj4j4J c cL^jjjjjji (j-iufjjjLj ^jljj^lj 
jLi tf iji4_iijJ 4_J J (Jjjj4_l aj_ijî (jiijLl GERD »j4ilij_i_ 
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®J c » J4 nnidJ jjjjJjJ (^U-J^jUjj J dbojjjMUf jLi j-j tj^Ju^ftJ *J4_S 
<Jj ^jjJuudUjjJ J jA4jJi dJ 4£ (5 4 ^K jj4ftSij3 j 4J ^jjjjii jjj jijJiwyJ 

j > ^U *< (£4^jU (£jljU4«j 0_w«4A GERD ^m»j^4j 4_j jj i m ijjj JjjK 

jjA-ujjS ^ iikK 4 J 1 U 4 J iUi 4J4A ^jljljl Uajj44 j C*l£»J ^Jjjj 4^uU 4A 

^UJU ^ljS tfjA^-jiftfrJ «£ »j4jJ>£ftjL&. id^JiJjj^ ^jjjjji J <$jlj*4j 

^jUj*J <-J C*j>£frJ j 4 ii )»jU (£jJj 4-A 4-J (_ # -C»j^4j f4j id^lijjhU jU» jj dl jJ -L 
(Ji>Jj4-J 4 V l ftl j-jj 4J f j^ Ujj (jljjLj j (j^ jjJ-jU (jljjLj (jjLiJU ^VÎ AU 4I 

^iulu ^jji^ju^j Prilosec and Prevacid ^Uj*j d*j u*j4_£ 

j4^ » J 4 ,t (jJU>J jU GERD 4-J J J I litJJ jÎ UM^ 4-J4jIj 4J Udjj4 — û >j jjljjJ 

d*j t(jj^ij4 mftjU |julj-ua4 ^^JL-a. (JjA 4 IjiftJ 4_^ (£4 -_jLjUj»J 

H 2 - j.i -j>» ^3* •;'■-■ - Tagamet and Zanatac 

1 ><\tioi g*jA\jAiAi ij*j 4 < ^is*ju.»ji^j jii4j Histamine receptor 
*J4-£ i^iut Q- jj J ftJjdJ ECI (^I 1^4-1 LL j4-j^4J juftH mlA 

jdjjjdJ jUjjKjjjU ^ji*jl jjj4j ji CiIjaj 

t ûj>«j b*J j ûLSjj j«j4ft jLSjjjU jSljjp’ 45j)U 



» jL-^.4j £gjlj_j»J uj< Uij^jj ^jtjjJhjKd j jj<LJ 

4-j jjUdljah <4 ft (^jJj^jj4-u« j-j ^Vj-j ( jj4Kj 4 Kjj U 4 J jau j 



4-jjjvSk4i4j 4 -j jUjUuJjJJ jgt I j 1 1 jL<l1 Cmj4-jUj j4JS<j 4jj2UJ^ijj 

4-i Uj^u (^Ajj4u >j jj jjj <l£ ( microvilli ) ^ * j j^j* a * ** j* 4 î * ijjj 
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NjJ ttf Mj^J lHj 4 * ttfj^j^ tfJ^J^i^ dlkiji 

Brush border enzyme ou*^ f 

^îtS^iS ^ÎJji j^jUji jiJjSjij4j 4 j ^iUjj^i f 

J W4-S <J t x i i n j_n ^it ^Luf»J *j»j-J j4_jV4J4i 

Brush border enzyme 4 q ^iswp4i 

Brush oL£^j jitjL* jis*jijU^ »j^ii j j.jm* »ji 

( it> ) jtf^ji <t£ jjjLtf o o border enzyme 

ûlS^J j«j<i ( .jpylf ^jSiu ) jjiS V <£ j ij t < V dji ûlj^J jiijijt 





IjOLjjU O j^j<l 4J ja»<*j£ J 

<Jja» <-a.jU Ci! JfrJjjj I i j jj^ j *J<-£ O O J^J ^jJtjîjy 

^jLjfjS jj » j 4 1j ^*-£frj &j\ Ojjjji j j-fr» i-i 

I> ^ j~> jfjO ^jJ^jU j » j 4, 'ij j6J <Jjiwj jU^4 ifci 4-S t frjOjJj j£ 

^J^jj <J 4-j^j4jjj cLufO 4-a-jU Ci!>j»j (Jiij-Aii jL* jjL£»jjjl| C ij ^JjS 

jJ jLjj^ jw * i*44 4_J d»j »j4 ÎjjftJ ijUjjJ j OtJUjj jSUjj tju<£ jUj£ 
^j-4 4 n>»J <£ »j»j<m I <J «Zj I JAJ jLî_mhU jjj il imjjJ jU ji<p#4a ! j<Jjijj 

tJ^jjifcjj jli<* jhu>u£ 



E 




fjîj-kjjZ J jL£ ^JJ-i êj-oijjj tfj-J& *-JJJ*J dj t r% 1 ^ »J Jj ^j4 <1 t o jjJ 

) (j^J— •Jj^ j— mjLA ^<-jlii »jLê»J (J»j^j4-S <£J j-^jtiLa 4—kujjJ ^1^4-jLa. 

dj c ûljJjl^ (j£j4-J ^dj-Jj ^Jj ^l « » JjJ ^jUjjbj (£*j4jjj t CiljftJjfrJ ( ACH 

4— i ^£4-jbl^d>jU*J j4_j I J4J jkij ^4— Ija. j dj<_ jjJJ d ajMj jjLjj ^êiaj4 J 4— J 

<*£ c Ç>Jjxjlft4^»J 4 jI& »jLêJ jjjJU 100 ^4^jjj4j 4j4dA lj**j4A tfi&jA. (£j1jjJ4J 
(£j>J jLj 4 -JJj4£*J I J^j4j4£jJ j U 4 J 4_j4ÛLLdjU»J ^fljLaj jU<Jb (5<dUjj 
<uijjJ ^jjl^4 jjj <1 ) dijjIliU j4^^M n> j ( »Jj4j * * t jjj 4 J ) dJ j4_> tl 

) ^Jjijj ^jiij4jjS 4 jU>j ^in^n j c ( muscularis externa jQ ^asJj^u 

4-jljJJ I J^Jjkjj ^j|^j4jj£ AjLaAJ 4J ( Ck-JjJ»Jjlj 4jja-ij U>J4 j jU ^£Jj 4A 
lA »jj 4Jb c 4^4Jb ) JjLûdJ J_j4j jS dJJdjb <J jjA» j j4Jb 4 jIjjj <_£4jLL »jLdJ 
^jU^J ^Lj . 4 \ 4 ft jJL^LjU djU^J 4 JJJA j jl^4 i U djU^J 4 > >«i4 4 JjIjUa 

4-^jL j 4-jj^. Oji 4-£ c 4J4db jUjjjtj (Jjl Jj^4 ^ j4_j jj^VLa. ^bljj 4 j4£oj oLjLj. 

£*U>J jb dj4J <S jJ t£j1bU**4j jJ4j t A j4jJjS»J 4j j2L 

: <^LuA>L£ 4 j 

4 — ajjj 4 j f 4 _j ( jj ) j s m ) (Jj 5»4 ^jJj^ uij <4 jj 4 l w ij ii ji 4 jSV jjjjj<i 

4 _i IajISoj4S (J 4 -Jjjj 4 -J f^4-J c 4-j4Jb IjJbu jlj-A. j 4 _« 4 j jlj-a. ^VJj-io jjj4-A4J 
(^j-A 4 jjjaJ jj 4 jJj)j<-j ^« 4 — £ dj Cj— jj^J jJVL^b jlj— i ^jL->J lA jjj 

ljjbj 4 i 4 J LJJj^ 4 -j <jjij 4 J& IJ 4 Jj^ij jb 4 j jjjS^ t i <\llO 1 t yjj^<j<Sj 4 J 

Ch— iU . Ciljli ^l jiî iiijjJ I ( 4 &Jj-uil» ) (jjji gllj£ 1 
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4-S lmmU j^umi 4J 4_»4A (£^-iirU ^jjZjS^jtj 

JVbi I J4£jjUJjauj ^jJji jU 4J 4 C»lj»J CtJMjjJ »j4LLu*U jU ^jUj 

4 1 1 ^jfj.Hi jjJj^.iiij44 ^U1j3 |jj<4j£ |^ Jj 4A ^^4-i . ûl^dJ j û U4J 

t 6^ cA*J^ c£j-*4j 



: ÛJjiJi jtfALutdul j jdiijjlj j jlJ »j^Lh4j 4bj*Uj 

w 

ajfljji »j»4\ 4-ljau^ J 4^Ujb4Jjaa^ jlj-JJ ^j4-iij£ 4j t jjJji jb »jji*u4j 4Jjljj 

|J4-£jj U 4 J jiu^ çj jU4j dj<lju»J jfjJ ^jS jSlû Ol£»jjj CujjftJ 

jbj JJ jûljj J CMjift j »J»J J* > » <*4 V ^Jjkij j 4^JjU4Jj^ij jlj-L» (Jj4-juijS j CtljjM 
j O * J jlj-^l J ^^djjj djjtii 4j »jJj2k ^Jjauj - CiljjdJ >jJji 

fjl lidjl j U^MiitO j r»4 . » j l£jj4 ii»U 4j»jjl I <HÛ 4— lja-> ^ L^Ud j4— fcji 4—jUj4^»J 

^34js J öjJjS 4-.ji J ^jijS^L J OjJjS *jj 4 -* : û-f* J 

J^i-f ( S tf*jj-i ) *j4jjjjUjj (PjJjS <U ylijj<-iL *j4JujS*J gjjjLajj 

(£»j»j»J 4 ÛJj£»J jjljJ j jJ»J j4jjj f j£ j 4£jj 
4 J4 ^JjU 4Jjluj {£»JJ ui jU<A4i jVV^A »C\j> »jju»4 *»4jjAJj ^jUk4jU^4^ ^4uUUifj<j 
#Jj4 ^jU ) 4-JJ I JjjliiM J<] Ijauj *j^ J4 ajjJ 4J jLuU3»Jjj j ^ j4J4Î^ 1 

»JJ ~ * * » 4 Ul jiljj (JdjJj^J (^jlj-Jj (4-J4JI ^4-Jjau^ I J»jj1 ■ > *4a<j jaj J<j 

^jj-jjijV (£j*4M t jLa. ^ j j4^ 4-j4a haustra jiu 4 jt-ijgS ^»jlui 

^3Jj£j 4^ »j4ÛjijJjJ jjUj »j»j»J (jjt^4jlij^£ »j»jj 1u i 4j 4 I jaJ j ^4 ^Jjajj U4**jjJ 

diverticulitis 4i»jj3 ^ jji j4* 4 j jU 4iis»jj3 
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jOmJ jljlo^. ^Ujc&O jj^ 400 4J jjLij (_£4_£jjj IjjiijjiLjLû 4-i CkJjJdJ jQ 
! 4jU Ij ljj i 4^ i£<iUlAi j< J fkUjUi 4J djjUj jlAi »J ^£4£jjj c 04jt ljjjJj£ 

:04Jb ijj-û JJ JJ4A <ijîbJj jU (^jt£Uj£4J 

jIjmL I j-jIjJ t j4— £*J Ç »-ii ijj J d-jjji j_ii jj j K (j[W» I iîjl 4-J J jj4— £ . 1 

jjjjAdJ IjljJU »4J <3 JA 

^4j 1 ^ 4 j<-4V<J 4 j 4_£*J Ct ** « Jj 4 jl^4 j AA* 4i< , u ijj (jijJ— £ • 2 

J Cll— JjJjlS-O j f jjjj-uu t/Uj-4 ^^4— OjU CS jjjilA^Jjli4-J *jj J*j *j4_jj]j£ 

Cll JdJ I J0jjl*aj4j 4ij^Jj jU 4j (ju/lj j ^jjin*t^4 4 

t Lr u^*j^.4i (jjA4.i>^J 4-£ (j4-I> U Uj&4jj4j ^jj j»J*J ^t<J uiljU ^4-fljU .3 

Jjljj— ^ j4—iJj£jj4j jj M . J t ûllJU 4 — Jjajj > ti— iifljU ^j4-i jU Ub4jj4 A 

(jJjjhjU*jJ 



t (gStJujjj (J\mA)\& 4J 



*i ■Ujijj f4-£o O 4 *j (£ Jji 

fV<j t OljLj^ jJj-i J-U j4_A ^fkjjLaji gjJb I J4j jiu»j4J4u 4j 0^jJ*JjU djj^4J 4^ 
jL^ ^J-J4A c »j4Juj»jj£ IJ-ju fjJjojJ <S 4-jljji (j-i fl J (^-i^S^Jjj jjj ^4-JrtjUj 
<^jljj-£ 4-1 CjtLH ^jj^J Ct i 1 frjjj Ubjj4J 4j j Jj£j 4— 4 jj J4JdjUj4AJ 4pjJi^) 
(£jjj*J |J (j CU T h jU4j fj44Jj^j4A (jU-JjJ jA4j »Jj4^j 4-A . 4J jJji ^jSj4J 

<-* djaajiUj 'jjjjSjK* c*j) 3 j»J trî* j *jlj-u.li 

u — *j 4J jljLi j*<-» i cûj4-S»Jj»J I j ^LÛjS Jt£<xliji 



105 




jJj J4-S<J ûl£»J 111 4Ûlj r> ■ jj htfj JJ *i>< ^ Ufc »jj 4A c >iL> ^ . *î < n lj 

jj j-j <£<jj jSJ j4A 4 CUjAOJ <Jj^Jj<J4j j<£<j »j4ÛLij j jjV<-4 dlj 
j4-J ^JjSj^— fc (^>Jb 4 Vn frJ t <-»4Jb JLm ^LiijJ <j£4_J^jjj 4-A J-J <^*j4-JJJji>L j 

ÛjH±jJ <J <J^Jj«U ^4-J J ♦jjj-iijjl J <£jU jj<J j (^Uiji <£ ^J<JAJj4J 

jj|jj4. ii» Ij ■ |-fc 4i*î. .i »2JU <£ 1*1 , < iijJ |JdjL> |»<J 4— Ij^* j<J<J ^yjjj^j 4 A Û-*jJ4Jj L 
jjjjiVu *r jjSdJ j<uibjL (^ jj j 4j <Jjajj<Jo i jjjS jUiM jLji ûmjLi diLjj 

^j<-jjj4^4*îii4j ^jA4j 

t gJJJJ jSttjJA £)IJj£ ^JJijU jiiUj^JjJ J jljj (£4£ftjjû J j4^ 

jLj jj 4 ^ ^Jj ji^ ja jJ4-JjL J <ul JJJ (^jljj (_yJj ^ < ^ C>IS^J ÛMiijjJ jljj J<i^ 
fUJb ) ^JjjS ^V>M< A<Vs <J 4j| JkJj ^jJiji^ j'jj U^JJ« . OlJdJ <ijjb <ij%j 
Jj»j4^<A 4 <J»IjÛ4j jIjj <_£4-£AjJJ CfcJj£» J *jL^j<mi 4j<JLujiij jjA ^ Jj<-2 ^ ( 

û LSb J ^> 4 „1 ^ > jljj (^»j4jJj f fc A _, M »< -L j dj<— jJjSji ^jl—Aji j Ajlj s -,I» <J 

I Aui bj ^ >4 I jL j(j 4J 4 ji>JAJjAJ jy L jSj4j ^ÎjL jubjLwU iSdjl J4i!j^4JJjg 

U»jj4Jb . jJj^ui j<A ^jIJj^ jJ jL^JJJJ IJ<^JjL<JjAJj jL<J 4i <j<U f>JjJ4j JJ4LA 
jL4jj^M ^j ajS ^iijj ljŞjj|Ş<i c <j!jjj ^-uijjLjjjI^jj ^jJjjL j^j bj^j4J ^jU 

CiIufrJ jV*< jU »jA jUjJjlijJ ^jjL (^jA4j Aj<SkJjU<jjAJ ^ 

4J jJ U»jj<Jb ( CxJjJAJjL <jLx fl>j< ta»<J j OjjjL|£jJ ^4-LjU J4jIL<J j4 
* -i ■ tjZojj*-* (S't i^<-> Cfc— Ij trJ< ‘ jjJ 

ÛJyMlj JjJjlj .jtljjli ( 
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<JLL jjJ d<J Cipj<b cIajLjjI jj j<£a- ^Oj4jj4>C 

<J ^ (Jjj-Î ^4 -JjJjjJ ^LuiJJ J-J Oj<4Djt^lj^h ■*> *jj^ 1 —*J 

^is^iijcS ojjjdjjQ ( Sinusoid > jISa-LUj^ 

t<^„ jfrj (IMjJöJ jLi <jf ji» ££*jj<JÎ jjJJ-S 1 4J 4jjlS ^4-1 jJjjj 

4_J <A }J4JjlS ^4-jj|^jj<J *uS 4_ii £>Jj*U j^ d ^ * I J j<ia. ^I^^JjUjsS 4jL>jj<J ^Vu 

jU <jljjJ <J Jj i mjl jS J ^jj<A *-S L*j!lL *J<ij<f<J 

<ojI — tijj 4 U«jj<jt Çj j Vi 4 J j'ilîj^ 4 jLAj4 j ^154— jUL 

(j;j44_j ^g<>j4 ,U^% <_jI jjj ^j<-aj<S ^ * t c fj j •; \ aj L a 

I^WjQ <J 4-S C 1 Q 4 j4-j j4vuj4-i ^jlSjljjS #j4j<Sjk. <_£*U IfŞLj ^jJmLuO^C 
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C j*£a. jLi Jj jjJAJ ûi>i. 

*Sj*o iS^tJ ** J 4 , l* < *! >*• ir*î>^ fl j 1 j 4 -^ jL> Oljjftj ®j«y4i». 

J^Jk^ J L> <LÎI JjöJ AjAjd^! 

j4 I J <_£4 Sj^. jU4j jjJlulj ^ <jl JjlÎ ^£4Ûjj^. j4j j4^^ (^j4 JA^JJJ^ 4Sj»J 

jIU jj <JUja> j^j4S i nlj t <jl JjS ^jlj*fc ii»j4J> j»JJU ^JÛ4A Uldjj4-A dj t d jjj 
( jjU 1 Jj4 m Ş ^ 4-J j ûljj<K) I Jj4JSa ^ j4 > > * J^ 4-^j6J 4 _j j^ |4» l t 6g4 iJj<SL> jj 
4—1 »j ûUu CLjj j^hCJ ^~> mUJJJ *JJLa 4-SIjJ^ 1 J»^4u JJ » j4»~i\i»jjJ 

^jJj^ (5j4 »jj K 4 \\ jj»J djdjtJLx ^j4 \\ |i \j a. ^jA 4 j jJja. dj<iiuj<ia. 

OljjdJ JjjUji ^j<LuU j4j ftj 

4 J j l^<u li jt^4jj Luijj jjlj-L^kjj JudJjj jj j l£<uû lij^<4 jj L ii jj j Cu4 U cLULuJt 
(SJ 4 J j4-Sa. (^j4-JJJj^ jjÛ1^4-5J j Aj4Û4jdjlji I J^lU^Jjj j 4— 4 (Jj4-JjjjdJ 

I jAjSIS 4-J jUftJ ^]4-ffc\\ loûtWUUj^ 4-kjLiji 4-1 4-ljjk jjJ ^4-i 4— >t iXU (Jj4.S.~> 

(Jj 4^i\|i,\ jA (5JA4-J IJ (j-iLjjS 4j t jl^4-JU *Jjj (J J-U^jU <>jdj4— j j4-£dJ ^jjjj 

»j4ljj4SdJ Jj jU JJ jjji, ^jAj4t^ 

j-i jL f4 S4l I J4 -JjA >j jb4j 4-S j4-tLjjtj j Jj4i j4J JJj 4J t d * A j *■ ■" ^4-i 

ji4J (^JJ Jj4j JJ »j4IjujVj J CiIjjJ Jjj Ji (Jdj4j (jill t jjj*J j4ia. jU 

(jJjA 4^ t I Jjl jj ^4_f£djjj jU4j j ûL^iJ Cmji jj J jtjj ^4 I >*î« j4 

^4^45^. jU j-» jljj . 4-»1 Ji3 ^IS*Jj<l£ j J jjL— jJjS j jljj ^ 4 jjj j g jljj 

(^4j jiUdJJj jlj > t 4uj4^dJ t jljj 4-i Cu^i>J jU 4£ CujJiJjiJ djiju 

I Jj4 ^ jU4j jljj j jjjjL i 4ujA f4_J j4_j4J j4_A I J ^\*I J4-b d-LjL_kjfc j4_A4J j4-Sa. 

j-i (jJkjJfrJjfrJ I J j d Sa jU^J jjSaJ 6jL^j4*4* >j4lljJh4J (£4ll Jj4S j4i jiU J A *^ U 
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<u ‘ J 1 * j-f l>* tritSjS *j ‘ j*jj jti 

i i \Z ^ ^ t ÛJi< J^jaJ 4i<J jict Ouj£*4 

dL» <lJ jjj_a. ^LajiU jl^4U m* jUlal 



E*3f:^4iPrt#v«P- 




bte'tiBcn* B^unWtciifös. SinusCiOS 



t ^UbjL&U 



<»Sj J yjijiû 1 IjiljS »J*JjLi Mj *jjj (jilii ^niuJj LjtJ (jj ^4 i n 

J J-jjj ^’-j - <: ■" <U IjjJjpS ujîjiû lt»_> lAA U<4 <U »j*l!lJ0j jlL Ijji j 

Co^jL* «& iAi j ji*J 1 1 II |jjl jj jAJ.~j.iAA 0j*ijjutj*lj j^4j »j*j j JliL liîl J 



Bmncb ol Itt’pabc *rtwv 



Hapattcpla^ 



tortfMi vwr 



JJ * j ^j-Adj 4_S ^Ojbb^^j j4.J ^J-j«Ui jli<ij-a.jjS 

»jjJj-t*i J Ju»jji£ (5 »j4 *i* Mi ljf j^t-4 ^-£ftj»J (Jj-&*j tjjij-& (j-^ûj^4j jjjj4-ij^J 
JU4-A4J c d?La. ^&j4l*Î tiiljS ^jlJjJk ^jA4-» <UjA-»j ^Lijijj jU jJ OlJ^J N3Cl 
^4*114^ j4j . »j4jJjrif*J ^jl Jj£ (£jA4j *j4jJjjlj£*J 4Jjijj (^UÎijj jL jj jU *jl£i 
/ ^ 4 ^ S ddj 4 i4 4 Ptj4j|j jlo4-J 4 l ûjj i (jyjjl ) j^JJ—lS ^ Jjl j.^4.,» djl »*i i «i4 
jjl jLi M * J4J (_£jJb 4, *t U 4J jjjji j^ i <1 f 4j Udjj4Mb j û Jjj jj j ^ I II (J— *2iJJ-» 

fj^ J O mjj ^jA4llidJ ji4_»4j j <j-4J ^^Lîi (^jjj ^yT ^k 

4 Vljf (SJ-A d *J* A i t ^4J»jj.H4J jîi4_l j4-S (J4_ij 

O UdJ j LÛlJdJjj Jpijt j^^ ■ “ ^ÎJj^O jnj44 jjl$4J ^J j'b Jj (JftJ j4-j 

jLj ûi>*i J<-S<«J i ‘liji-ij jlj û 4 (£>* 

(jjj>4, il Çmj5»OJj 4 ■■ i êtQfj la. Ij-Jj £> (j wAjA4j U »jj 4 . tft 6j4 jjj ^ldJ ^jl J j -■ * » 

jj2L *f ■ n»J4 i ^4iui j4jJj5jj»6j4J 



t uImj ^Lm 4j jljLt^ (jUji jjjû4£ 

^4 j j jj»jj4J . CMj£*Jj*J *j4^Jjb 4jjMj 4J jljjj ^ Jj4^ <LaI Jj4u j^»4^4j j4^a. 
Cil JW4j>J jljj jG Ji j ObftJ? [jJJ^ jG ^pii^Jj^ t<U4A I jjjji. j4^4J jjj 

4J 4-Sjj <JbjjajJ4J ^4-J C OL£»J ^Jç^Jj I Jjl jLm. Jjj ^AJjJ4M ^4 j4jUj J4&U . 
jj»4ut j4.i i»4 I i£j4^Jjl£ 4Jk i^j jjS ^LajJ ^£Jj4Jb ^JJj^ ^> 4 t jj Ol J»J j 4^^ 

4j4Jb j*4J (jit&Uljj^J 
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jjj4Îj4jL»J ^Cjjfi^i j<fia p ^jlfi^J <GUji I JdjjJ 

l^j 4 * cr^J^ J (5J J JJ i/d>* c J*JJ tr* ,J J* J J û j J*"^ JJ j * 1 

C>l JdJ IjJjja. jQ <J j^jj^LL xLiijjl ^4 -ajU »j i CiIj»j 

J4_J j j4-L*4i jjJ&ULL (^jA4-l jiUdJ (^Uli jjjîL ^jJjrf . 2 

. jjj^jL (jjJbûQ ^jjjJ^t Jj C»l J»J j<^a4j <£jj c Ijj^i^ ££4 jUL<J jlfi»Jj4fi 
J CiLj»J? Ij-jjjA. jU4_J »Jl— »j ^jj-fijlfi J < <■> Jjj-A ^jj-fijifi a V i ...i Lfi ij 3 

j-J IjjlaiUjJU ^Lfiit-J C L&» jj 4— A j^aj-fiuN-fi ^»JJ-ui4j 

jjja. jUjj C»Ij»jjj*J j4^*v j jj^jlS 

ju jj-Ujj-fi (^j*4j J^i4j i£*j»j*J 4-jlidJ JjjUuuijfi j4. fi y ^Jj4-a. jj^U^J-jjj. 4 

Cllfi^J CumjjJ V*j4j (^Jj4 ^ 4i t »jj 4j jjj u ^ J* ^> U^jj4Jb jljj 

) C»LS»J Ci t*J jjJ jMjjJci ^-jjjjjj j4 .fi^ CiUfidJ Çu laijjJ U»jjU j .nljjJ • 5 
LT-^Jbd ( UtJ-*- (J-^ 4-jjjV>J4J 4 — m»jJj4j tfjjj4_i 4-iUjiU (j-^CjjJ 

jj4-* ^jljjfiji 4fiijlfijA U»jj4A i JjJ 4 ^ J (Jj < * »».i 4 A U ^jujj* jj 4j»j»j»jjjfi 
Ci4j4aj jIi4J j U ^pJUj^ CmJ4jU 4fi CtlfioJ CjumjjJ jJjUjJb ^jjj4i.6 
ûj-J-a ^4-fiij4J j-jIjJ LjjJJ j-i O-ijjSj^J J CiLfidJjlSjj » jL rij u^JLH 11 - 1 lK**- 1 - 7 

j4>4 1 ^»j»j»J4j ifij»J 

udJLP^ 4 - 1 * îl — 4 1 Lf^j^ J J J u ^ ( j'jj ui^iîi ) 

i 0 j4jjjjU I JjUmJ jj j jujjlib CtXJ>J CjywijjJ 4j4 1 Jjjlfij aj4 J ( f»4fi ^luili ) ^jA 

^4 JJ i o4j »j 4 fij t ^4J t CMjLui4j»J »j4jjjjjj4j j »j4Jjjjj*»J IjoJja. jU4J U»jj 4A 
^4jjiS tf4J»jVb Jj4j4_* jLi jj ÛMjrJaL. (5 *j*jjj *bjja.4j *jSûj jyjja j jyjrJaU 

8 ■* 

J^ta. cUi»J Cu^JjJ Jj4wJji. jîlSij J MKl Sj j j. ^jbluUJ <UJlî<CjJ ifijj; ^4jji 

j'jj jj ûlS»J 



111 





J 4 JC 4 J i*M fJb Li ( ûUtJ^I jjjjjjb L> <J ^ÛO j A ^ ^ «1 t*i jU 4 Uaj^S 

jl/_u«4j ^yjL. Vfc | <*n j_J jjJ C— 4j< <jj u — 

jijj jU jt Conjugated bilirubin 
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ji^jpdbb t ûl jli jj *j* jl jj 4j jIJLuMj jöiijrObU l t <^I<j I 

tfJ**^** Hy Cx^J^^JJJi Ji 

ûiJ^ jU Jj j CMjj-**J Ajijjijj j4jV<J ^^jJubbjjjJ 4-1 1$ jj<A U*Jj4J| 

4J jmI jJ j j 4 Cii jlî jj Otj^*J ûjûj4 a Ky (Jj4 iîfuyx^ J»J ^<^j4j * J t C»tj^*J 
*j4-Mja. J , î. i ii< ^j J 1 1»4 1 t Clljjfrj J J jLi jm *j*jjlj^> (^j 4.Vi|V ijA. *jjJi tfJ-A 
iJjiS j4jjVli jU 4 jI Ij^*J j CMjjjJljdJ (j^jîj L bjjjJ j jt^4 La.j^i jU 4 n^J 
. »jii J fJ*J*j*4 *j*jx* 4J 



j*m J ji jJ^ui * j <Û4jVjj J 4-J jIjj jduji ji ÛMjj^^J JjjUibJj^ IjjUS tfi J ji£^ 

:<lij£ j 044 

Ol J*J (jJj^-fcuij4-* (Jjljji jJiijli <£ t CilS*J Ciiwjjj jljj ^iijî • 1 

I JC»4J 4J Jjjûioiy ^*Jj4? . 2 

j_i 4 j4j^ / ii»4 i *J »j4 , 1 u (jJjlj-3 j (js. uai jti jbiOi iSijj J4-_£hJ 

tf*' ■‘ 1 ‘l ^j ' j J-i ♦j*-**** 1 ^ *— r 4 — D 1 — 

o«ut ^«]oj 2 ^ 4jl.il micells 
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OH 

' - Cn :;h> ŞC?e>' 



i 







t micells jU ölj^*U J *j4£hj£mj < M J J <£ U ^jj<a> 

4/iUw* JJ Cil J#JjJ J U<£jj#j4j jjj 4T h4jjjJ ^<al#£*n (Jj4<j 
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t*4jji4i jSjaj t £<U4jjj jj djj (£jj4a. ^»jj«£ [£4jkjjj 

j-tJj*V 1 4« j44 JJ Jllj4iijV 

j'jj 5> f4 d i^ ^J û h> 4\ j iJj I jj jJ4_^6jJj jli4 »1 j'jj 

Cm-IJjJ I Jj 4 < ^ <J jljj fjlJLuu4U djdj4-SA (_£djOj)j_». (^jj4J <dU4£*jj2 (jiLUldj^j 

^J^dJJ 1 ^^ J*JJ J J*-^ J jLÛ (J^J^ ($>*** J 

J û^jlj-i ‘ jljj <J jljj l a jljj jU j-i 

(£4£Jj_u*U4*mjjJ ^Jjjj jS L*»JJ<A . Cuj£*Jj*j jJjaj ’^J-L* ^*jb4J J £>j1m* 

J U j-* *J*J I JJ J*oi LT^JJ^J'hfe 3 <$$**-%*> jljj 4-S*jjJ 

I ' <Vît< <J . ^jifljaljJ jLj jj jIjj ^4j 4 nml IjS <_£ l**jj4Jb t j'jO it^j u 

[jUj£ [j4£JjwU Ajt i Coiûli Ijli |jtiMU4£lj^ j ■*'*“»' 
jU ji jljj jf**4 (J^*i®J*“V 1 ûi^iwlj jljj (^ijJjU (j4Îja 

w»ljj*J jljj (^4 S*jj3 






jUj c * j4 Ky jJ4jU j_jjJ ^4-j tr -iî»^i.4j ( J-k£JI y. iîû ) j«lU. ^ jJwUjla 
^1^4-jta. Udjj4Jb - j^»J&jj jJj£jOb (^jljj-i (5 jA4j j4ia» jj ^jjj 

JbjOi jjx»4^ jjM . n»J i Y> »j4jI£4jL_iÎi ^j— j jl J—jjjj (£jA4 — j j4-U 

JAj4-Jji û— utjjJ *j 4iUîbj4lui4J ddj >j4 ^ ^ jil^4 * jiUitUjlii 

^J&LjU. U*jj4Jb . OÎ ^jUuli ^*j4J (^4Jl|^J* IjjO&^. ^ûl^<UiLk4j ^jSdJjj 
OJj4^»jd4* Jj*j jj^jfj j dj4 Ji^JidJ j td4J dj4ÛjJ jUÎ»U j Q HfrJ jjj^i4J j<l£_3u 
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^4_* j-i j<ia. ($U)jJ 4-S tf*j4U tfj* 4^ji*J 4jbjl^i!jjS f4i *j*jljj (£>A4 j 
jA. (^jA4-i 4 _j<jIj4J j4-Sa (J«U4jj1a f4-£ ^l&UUji (^JJji 

jt-J (. iSj<^ J^ c jlj 0 J J>4* ^Ui*jl£4_J jjj 

<J (| 4 * ilMJ û *«*jjJ j 4 ^A j 4 i i< JJ jLaJ^ JdJJli ^ljjL^ 4 j 

(^LLLbjl£4_> (_£4 ^Jj 4J 4_jjjoIiji U 4 j4_jUj»J (^yjlVl Ajl£4-i jg4 ^Jj^J 

j Jjij4-4 ^l^^jlijA (jJJjiV ^jA<UdJ4^ (jtfjjal^djJ (jLUjdJ 



* <^L>i öJ>jÎ4>IS4j 



uM*bJ Cm-ujjJ Ijj1^4 j Lu» j L><J J j4j ^£4_jjj c L jmj^4j<U 4 t ^jJjdj 

^ \ lf \t< ^.<Vt ^1^14 \ 4j jMjrJUU 4j4MJjih. jU ^JlUj^LU iM 4A <Jjj4_j ^jjb4_i 

Jj44_i (jj J jûj 4_j4jIj 4J Udjj4Jh - ûaibJ û *>ijjJ ijUijA. jîl^4ijS bjjui 4i jj A 
(J>iij ($jA4ÛjfrJ 4JSk t CMJ Cm-ujjJ j)JU«4i jJUijrJLL (Jjj4j j jljj (jJj4i 

^WiK^iXVt I J .J-L (JjUKu t ÛJJ4 iiiftj dj4__* I Jjj_i dbl J4_J *jL_j ^yJlj I 44 J (jj Jjûj 

(^jljJU^J (^jJj»j U*jj 4 Jb 4 J|JJJ F ^jû^jJ^juMJb 4 i Oj 4 mjja. 

^li4_Ajjj4J (^JjJ-S j f4_i (Jj44u 4 _j4jIj 4J t I Jjjjuu«j4^4mj (JfjjA. djryi 
*j*j^ 4$4 Smj 4J (£*j4i ji jIjw#4j (jjjjjdLlijj ûwj&UL (^UjjSji CrLiiJjlj4i Ooj 
(£ j J J*J (j-iiiji.44 4J JjXu*JJJ (^JJ-i *JjU 4_J djL-J (jila_U (J*4j ^djdjfrJ 4 _Jmj2m 

(Jj 44 i llfrJ (jyi (^Lijj û j4 u.iti Lij^ jj ili Aj IS m (J4_£jj 4J ÛJ^SbJjU nûjU 
(^j4 uiia. (JjjjI jjj u^4-jdjUj >Jj Sl «<>jjJ jj Cmu*4jj4^j (jXUjrJLL ^ÛjjjS 
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J jljj (J4_£j^4j 4j*jj_^i fb4_J *J i ljl_»jbU jU4j 4_»4j* (£*j4_iljû (^lilji4_S 
U#jj 4-4 . (JJ Jj*j ( j i »j^ 4j4j Ç | J l» i> (Jjlljj 4 j (j Uj ,_f*j*j*J 4 ij jS*J 

■ tA»* jl ij (£>*<* 1 J -«i 4»! J l^lui»4j (jJJjJj^j Jja. jJji4A. 

(Jjjj*j (^ajJjiljJ* 4j 4j4jt lyijj* (j-»Laj<i4j 



t ûlAMjdd ^UjûdJ j«Uj£j4J 

jljj^ (j-»jji4j jJji*^ J Olijijl^J* (jijjli ‘ OIj*Jj*J jiljjiiti (jjSjli (jj»Uj<t4.j 

4JI JJÎ (jiljljij^J J jj^. 

. c»i£*j ju j4jt 4 *î i nLiij ( amylase j y l *>* . 1 

j 4 i*j (j«j4^ jçijjj i j3 (j < j » jj j*j *j trypsin j ^nnj jj ^^jji^i .2 
c>i£*j (jjj4a ( fats and oil > ^jj^is < lipase ,j*j4jjV 3 

( lecithin j»j > oi£m ^-jjjtjijS jji*«ji <■ phospholipase ^*jji4i.4 
^j<jk ji,jj4-ij0 < ribonucleas and deoxyribonuclease ,^jji4_i.5 

j4fi*J 
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U 4 j r 11 * ^ “ iA * Ij i^ * 1 I 

j£VLa» mi J Ji4j (j jjfc 4 JUU»J 4i c Ol jU»J gj\ J>j4£4^j4j ^jU c 

^Jtljj*j «^lj>J ^j-S^jiljJ (jULjb J-WJ-AO^ jLj (£4-^£jj4-£» j4_j i Ia*jj4— A .*J4_£ 

<Jjj^j4j 4-^Jj »J<l£ ^VLa. iill4Î ^jJfc4.*t\t»J <li c ^j-û ijjA 

^»j4Îj ia 4^ t£>4 4 lL»J f V<J 4 JJj4jI J (£4i4ijjj£ j4j ^yjJj^ i uj 4.& ji CtlJdJ 4 &JjL 

IfjS *>ljj jli jş Isj^ ^jajS (^j^jJj 
j^jLj (j-alJj^J jiLb ûl J^JjfrJ |jij-tjjA (^ J t4 4) 4_£_ij LdJj^ij lj—il£ j Li 4 4 4J 

û^4 ^j*t I J (^jS jlj J 4 S 4 J (_£<*j4j JJ jOJ^J jljj J (jiiUjSa4J 



; »j»jIj^4jjJ 4r5 4J jLa4^ jj PH 4j [jj£öjjl j J jIÎ4jja»J ji jj ^iiijuS Ij^jjI^J 

c1ojISj 4-A ^V4^ jyUj ^ <«| (jjlJj^J jj Ciljftj ^jioj^ljJ (jjLft 4 j (j-»iijJ f4j 

■Vh.^ajaj OjûjjA f 4j jjljjifJ 4J ^jidjiljJ Ûj4-k UjJ jj4J Ûj4l PH 
.H 1 -* J O— JJ JAJ JOJ 6j4-^j li<J jU j ^ j J jM j V4J 4 Jv, I tjft jjA ihi» 

I J (juUj^ >4. | ^ jL-j j IÎ 4 J ûLjjijlUi ^jjjL-j (jp-jl Jj^J jj ûIj^j j 

1)4 ^ Y> I J (jij-a ^ mjaiS J4-S4J ^J-S 4 jjIjJ jlj 4 jI£*J (JuUj£S4ji (jJ^jU Ij£jjI£«U 
4-lu^J jRa^jljLS ) j“J A ^ (jjjj^ A\<jLa ^j^4„Aj»»J Ci Lj jjj bfc.Ai (jjijjLj . Ci-JUdJ 

(^Ij^j^-mi dj4_j|j>j PH (^tjj (j-iVj (^Uj4-J (^jljji4^j4j 4 £jj^> ( ^j-IAj j-A 

JjdJ j-4 j*J*J 4^jjb4Jjajj ,jj»L-4 (jn j jLU (J-Ujjjj J (5jj4-a- t (jifj4-j 

djjljJ j4-j V 4 J 4^jjjêjjA ( CCK ) jO^ jl-uij^i JjjS (jjj-OjjA t J-J (^jli^jjjjjA 

(jjL^4-*Jjj4j (^jlJjdJ j jJjii^ujjJ ji Ol J6J (jmUj^j4j jjL C Ç mj JJJjJJ dj jjj 

(CCK ) (jlj-ûjj* ^j4-£jjl£ . jr-uiJJjJ j jj4JU*4J j (jnJ4JjV (j-»jjj4j Jdj C (jnj«U 

( jj-j* I<: jf (^»j<iliûj<agO j 
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j-^ j jrû^ j^ - Jj— * J jfrû j ^ " » If^J— *J>* JjJj<U-* 

t$ ( (J*J*-A ^1^4-aj j (^jjjLj ) jljLia. ^4CLf£ujjJ h. n j^j 

^Ujij^u ^ jli 

j4 iy (j-jl-A LAAjj4-A w ^Jiljji ^U J > j4_uj4J jjJ f4J (£lj*j4*« 

<Ld»dj Ij ^ <U C*l J>J 4 Jjajj ^JjS j" j Lj 4_£ jIjj iii jj J jj 

jy^ j* , m *t tt Jj^ j jCjj^Mi ^j^jj* (jLklJjdJ t O-Ji 1 jjj ^jj<A 4j»ljjj ^jJjlji 
jjj ^4-îljjdJ c OlJ»JjûJ ^yjl j*Jj4 i j4 t jljj j4 ( % t Û L£& J jLjj jjj 

C* t£oJ Jlj) 

4Ju.*J » jlJ t£4^*jJJ (jijJjji yjL* ( CCK ) O t ''*»■}“ ■■ ■_» ■■» 

J3-S ijij— »J>* LT- ilj J‘ >J l$J-£ *j- i, J J jUjJ j'jj (^j—* 

^jj4 i m c<- »ûj j.(Q4.Lj J 1 JJ c dj4Mjijjj£ jG (^jj4a. ^jA4J CujJdJal* g*j£juttJM« 
^4_i C||J»J ^ j j4 A ^iJj^ M ii j4-4 ^jJ4— Ojti 4_IG jJmh 4A Ubfrjj4 tf» dj Gi Jjdj ^jj j 
^j^4_i jvj^ j^ tuin r Jj-£ ^pjj-djjA jj 4 _»*j4jI Ja^Ij jljj ^<c£*jj3 ^JUjjS 4Jdjj-j, 
^jjJjjA ^jl JjftJ jJjljA* jLi (jiG 4j jMj Ji S (^jj4a. jj ^JJj4j (_£dj4ÛJ J^4 a j4j 
4^ ûLkdJlj < jÎû4_a4j c 4>j4 i»jft »< j L» ^jj4Jk (^j44j ûl^dJ jLij ju^jluiijj jjj£ 
jjJ J-* jjA ^ilJjfrJ ^4^ ^^4 j c CMjrv< \ k A jJjlj^ 4J Çuk^J j ûi^fb jjjijjj 4i Çun^A 
jJj<4 ■> û » <»Ot j (^jj^^jLij (^jAOii^J |J j»4. ^ |JdJ<U 4_1 j^ *^j *— » ,,tj±i Jj ^ 
J (j-4-l L , ‘“j^ L^ijj-e jL_*j tfj- 4 4-14*^ I jJjl_ji.<U ÛJJ-t flj*Jj<U* j (jjjJjjjO-f 

(_Jj<J<LÎ (jil Jjj l£jA4jjj»J jla- jjj lA»jj<LA 
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jJjO . dj^J ^Jj4_i4J j Cl-JUdJ O-^-ujjJ *j4J4j ^ \uiiÛ4 1 j'jj 

Jiî}^ (jU jljj (£4_£djjJ (£<<j^ I J 5Lp ^4J jljlu ji j û ««»JjJ (^^A4u-U*J jljj 

4-u4Jb jljj (£ Jj4_J u£*j4-^j (JJJ-a. j*t m< * 7 i4j jj-£*J jljj (j-^JjLfc 

„$jA4-j fdjjJ (£jj-A. t 0-U*J Cm« IJjJ 0j4]jjL«uJji (jjA4-i I 4 J 4 -J j U «4- $ 4J (^jJ-a. 
»j4 jjJU^lib ^j>4.l I 4 J 4 * f4_j ^Jja. Jj CMJJJ Q«««JjJ d j4 1 jijUjU j J jj ? 1 y j I j£ 
j ijj tMn jjJ jili4 ij^flj4 1 y >j4 J^4 _j4j J jjUujJ j£ ^4 j QjlfrJ O m jjJ 

(^ j J*î jjj (^bjljjuS j 4 I j. . O— JjJfrJl J jljj (_£ Jj4— « 4 -Jjjj 
jjW-Jii^J j 4 J 4 4 jljj (^ Jj4— J jj jn m jjJ j4,» m 4 I (^j4— ijjl£ OL^JJ O « « « Jj J 
jljj (£<^»jJJ (£*j4-J j^ 4-ijjl^jA (£jJ-b (^*JJL* l j ^jl U4J (^jJ-b ^JxLyyjjJ 

4ÖjJ c dJJL <aU iJ j jjjJj <j4^jji (jd»UI»4u4J dj Oljjj^J jjj (^»J jU4ay-j il 

j'jj t# J jV • J 1 - 1 ixi iii^ O <-£ ûiiM Ct-ui jj J 

- #j44-^> j4Jb . Cm^*Jj4_ui*jU» aj4 jj4jjlî (jjLaj»J jjj$ jaj jA4_» jU 4 «^ 

(jÛJjJ^ J ^j4, < 4 " > «y4 *t (£j*4u OLS (J4 Jjjj I J4i4J ^^uijk^J tfJJja (5 jL<J 
Jjj4j j UJ J*i m l^ (£^î J m i 4 > 4^kJj<£frJ jIjj (^4-^»jjJ c CUj£* Jj4^*t»j fjdjljj 

lj j4^a 

jmj^ iji ( j 1 j 4 J ) ^SilijLS tfjAAmJ tiltjjjJ 

*& JjAMJoib*" 
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(£*j4-i J-i (^dJjLi J— i *jjJLJk (^dJjL4-£ljj^, (jîijjjS (^jl jj— ^ j J j£ K»j 4Jfc 

jLj (^jft4 .1 *J JL»4_£Ijja. ^tiLj I j 4—£ û Jjj Ui jLwfli J^4jijj u4l 

jU ClfjJiLjijl£ <Li JJ-4J ji t d j4Juj^dJ ijWdU j^jAi ^£4£4i Ji dj4wwij4Jb jj-il Ji4aj£ 
j^jAJ (£4_£4i JJ *jlui jLê«tA<U j3 ^1 £*Jj 4£ t j-L-«4j (jAP jj 

(^^JJ^JJ - (Jjj-* J^j* Lr" 4 ^ Cf-^LH J j^4j^4ui»4iD »j40ij£»J ^ 

jli ^it^4 J jjJ4Îaj! ji j jijj-êAj jl^4-u (Jjj4a L* jj4_A c j^ 4 liiiê 

(Jj< — £ijl£ j (jijj4 ^ . M t Ji jij (J J tf>4 t » j 4- ‘ i j jjlj^J 4 j j biljlij jilS4_Jii<i 
(jJj^ Lf “ A j4.ii» 4 l çMniJ c dj4Î l^4_k lw>4 1 Jjj4a j juj 4A Q jil^4ijijjA 

iP&^iLji (jJJji ur^ j^ *JLH (j-^J Ijjjjljl. (^jj^jti j 

^4-£ij4i 4-idjj r 4-i j 4-144 ijj (5jlj-£ (JjLjJ O (^^Luujli ($4ul$jj 

iJ^j (£jljl_i^ ^4^1^04 idQj4 Aji * J dl I jJ A iuîltfj (jS .III6J4J ij4jljj^ 
j4— i *l vl J ^ ii j— 3 (^^JJl—i (jiJÎ4 -gê j j t^4 î J ijji j (^jj4 ^ j C*ljJ--iL4jijl£ 
(£j*4-ii*J 4-£ (£jj4- ^ 4i » jî j ClljJ-iLjijl£ j ^LM»4-i y-ujî CJftj (£<il£j-aJ»Jj4£ 
»j4^ u ijUliii^ (^JÎ4i (Jj44j dl jJSM ^ÎL£*J j4£ JjSLImjjJ 



t ûîjSii tjujAt i iSLî jj ûljiiUjJjlS 



c 4i4 *L «i>t iSuî J» Jj »4 i (Jjjj4i îjj-ft (£<îljjj (j£ljjijti ^IjJjLjijtS 
J j4-£ c Q-iJ s ‘i \ i (jt£»j£ < u>4 Îjj^ (jLu jt£^^£4 Ui4^ ti J j4-£ jjj ( j^ 4 i »jUj 
^ÎLîl^li j-i (jiJLui4i»J» j 4^J j Jj-£jl£ ^l^Jj^-S »j4-iijîU I Jjli4-J J djjil-i 
(JJ<4 ui ■ jlj-5J «» 4-i »j4ijj? «««4 IOJ 4j4 <jt jL^ ^JiU dj j-ijJ ^4-ifrjOUj 
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i 4j t. 04 jljA ) jJj4£jjji -CS 4p j *j^OJ*OjjA<i O dljj-^ 

j i l ■ f ^ ^ji d t ^jSoi ) jjp^£V j ( iZ* \ \ < j ^ j jjj£ji£ j n<» i4i 

(OÛdLVj jjIiVli j jj£jl£ 




JjbO gUUj ^ û m»4 lOM jUcJ U»jOu 4*î n>1mji i njCi 

jj'rfi 4 ( jjdjj L>4 j Jj^LJOi ) dJ jii 

t ( jLio &j4J>jjj ^iîi djJjL£ j^Aii ) t JiT i ii 1 nrj M I ûj Vl^ wilJ dju jj£jj£ 
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jtj PH ifA* ^ i wA t |J^J4$ jLj«U J dljji 

jj4JbU<J ^jjU I*< ^£¥1^ ^ JjlXujfrj (^jA 4 juu»J 

4jL£»J (jyj ft i*fc I J £ ftj L£4J L ûlJli ijj )jdJ4-S jLj«U 4fantmi*i ^jj Jj£ i mj 4A (JjljjS 

0>j4ul£*JJJ Ci^jiAJ 4*> inLifa jjjj^ 11» j4A <Jjl Jj-ift jJS ^£jjL^. ObjUljUj jLi 
^4J»jlfa4i I J4 £ jj b4Jjjjj ^j-JjSûjjI jJ jb4J jj4JjU4j dLuLj£j4j ^jUjj4j ^jA4j 
4uJjj4j ^4j U* Jj4Jb t Cftjj££J**jj4A j4^jLj jj jjjfa^ j b ^4 *>miI i it i j 

j<j .r.j<l*î jj j^ 4fa 4 t jjA. jjl^4Jj4^ 4j 4A lj ju bj5a4j j^jlj jb4j 
j!j4u j54jj 4_SU (^jJ-ijlS »j4^Jjb 4Jjikjj û»Jjj jLj <jj l£4_«Jjj4j 

Û 1 ^ 4 Uft 4u jLJ> ^jjjJ-Jfa (^4 -JjjJjj (^jJ-J J-J J ClljjAJ |j4-JjLftj ( j<L>Lj.4_Cjjjjj 

Jj< n^ljjj^ j*J (JJA4-J 4_jll jjj (Jji4_*i* <l£ (j4_jjj^ j4-> I J ^jGj£ 4J Cilj*J_>j>J 

j4^a. jbjft OIjjAJ AjAj4^^ 
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»j4ii ttiii IJ*J<i jU<U Cfr*JLh{ ^<Ufc (£jijj£ 

j-f CkîjjL^ j ûij»j ^JJjfLwjU ^ÎOjb (JWOJ ^Uji4j , 

( jŞ jJ ^ ) jl^lu/ ^*JjU 
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^jLj jLj iSJ-Z ^pi < 4 « j jj4j j ÛE - ^jJL P tfj*^ t £* UdJjj I J4^jjU4jjajj 

) J 4ÛU— i j a j’ * jj j ^jj^ ‘ (.fAP Jf ûtyjjj *j4 — iUj£j4j 

4-i û Jj^dJ jh j 4_A ( ÛMJ bi »îkj jljMiljJ (j *l t ft4 j j AjJ jMi jU jjJ jHm4j 
j l<4 JJ j4^m»jJ 6j4 m»Uj£j4j ^£jLj jLj j-^j4Jb (jjl<4 jjJj4j ^VL^* (jjlVU-t 
Lf J u jr* *J jLjjj 

j *-*>-? *j*- 3 îjj , J s * J j 1 û 1 ^ 4 - 1 , 1 *^ 

ir^-H (^^J4 -JJJUa. JJ CfrJj<» J (J-“j4-A I J4JIK j 4J ♦j ( ^j^UjuL^ ^4jl^4^fujjjj 
*j ( jjj^J jjjA. (j4Jjijj« (JJJ-J jLi JJ jl<4ji>44j<j£»jJ . j&4UL*. J<-<4j tf n<4t 
• ölj^dJ jU JJ (jijjjljJ j j4£a (^j 4 JJ^JJ ja^j+J jU 4 jIj^AJ ljj(jj&4j 
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JjAAJ ^Luk JJJyuuiS 

j j, j^ a Ij4»^ tjii çjj'tJj jLO ( Oll j L j fst ) jjLi^u ^ JJj hi 1 1^ 
Ijiujt^ <j L C>l jry J^t-u j ( CCK ) (jy^ynibii Jj£ (jOjjjjA 4 ^Jj L 4 J jih-Jj 

(jjjbj C u \ j j\jj (jiSfijjZ (jjLft 4-jUju*jjA f4_j l (£>£*jjljJ jLj4_jIjjDJ jji J - rtj< 
C£jJ^ ,jJJjjS (£>A *Ijj6J jIjj j^JjjdJ (j*»ljj <*i 4 j ^jSjlj J jljj (£*J*J J^ 
jljaj ^lSdj-j^j jIj4j dJ<^JJf o-i ,5J4<J - ($JJ 4 a j-jJji^jiL* Uûjj4-4 l 

^jli jlj U 4 mj4 aj V (jAJj^ <4 ir“±J±J “ CMjijS-idjiai Jjj**^S J tfjj4A.4*ijj 

JJjpiali »j4 bj^\4j (jSjLa jU (j-i.M.14 jjjjj4a (^jA4-J 4-J4A (J^Ioj5Lj4_J 

»j 4 UJ m4i>J Jjj mjl^) (j^4 -J JJJjjJijl^ j û i i4Jj4jji (^jj 4 A 4 n >jî jJ X i n 

Jj4ojlj»J (joi ( jjj<^ 4-1 iS»j3 (J4j4j 
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|/v\/s/ 

_ Tr „e 

|/^s/\/\/ 



Glycero! Fattyacids 



Lipase 
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jLJ> j_j oijjdj i ChyloiTiîcrons 

jL jj i dj4j jj jijt»j > Cti«i jj k *> i <j Chylomicrons u 

* j* ^ljj j CiIjj^j jjjL 

jijA j~j iti^ ^ jUjj Chylomicrons jL ^jjj mjiC imjojLA 

j jl<4.ytu<J 4l»J tlJj4 C T fc jÛ4_j ûJjj4 jjl jLsk, ^4-£«U J4-J ^J4u Cll jj5J 

jliO j <jj*J 1— f AAA JJ X *j4-jl jJJ UjJjK J jjJjLyg4A<d <S 4 jj ^Kaj<j ,^<l~ 

j^jj-a. (^jj— - jU4-^ Chylomicrons i j 4 -^ e r 

(J ii J4 jjV jrûjjjj^jj jj-êJj J4— J c jJ6J^4 m lfaUl£4jl_«*i<J ^jj4_a* j jL£ 4 £Jj_l 4 jU 

j ûm 4 >j U> (^Jj4 J 4 i h jJ »jl Jj^ ^4_J t ^yj lj n > JJJj,yiilt ( i £ftj4jjJ^£^*» (^JA4_*IJI»J 

(JjJb 4J 4^u«1j4Jb 4 jLL JJ jJjJJ^JjK4u Cuj jIjj 4^ 1 1 ^ <V*l<d < t CiK»JV4>j4j Jjjyuuji£ 
jK4jLui4j £jj4a 4j ^jj (^jj4A (J J j ^lm jjJ jj yU c 6j4£Jju*U 6j4£j4j 
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(jJ liiJ jIIjJ (j*jii J* *j*Ijj£*Jj£ 1 J^4J jU<J wb} (^AjJ 

cfJ J 1 ^ * *^Uj ^jQ l j j <-*Jj£j*j *j*jj j 4 ^ J JJ^ sj*' 4 -* jjj 

^tioL^ jUiJ ^jjj<a. 



132 




j ^VLa. j »\yt4\ ,jjt£ <J *j4Juj£*Jj£ | j^Jj^yU j j4-S^ jG4 J <j£A.j£uMS 

CmS 1 14 t»U djljSjS 4^1 jJAj4j Ç» m i JI jii4J tJljj^ ^ J jlu ji jjjtS^i U*jj4Jb 

*j42*jIj£j&4£ 

:4j4Jb ^ hiM ljrfî*4J jli4J jljiAj4A. <£jjil£ ^ji 

4_i 6>j4_aî»4i j)4^^f4i djijjujb ji^4j (£*jj (jj* :( BMR )Basal Metabolic Rate .1 

^jlj jS 4-IjJ-U JU jî#4j ^lS^-jU-itj 4uUji ^jJjji jAO J-i I Jjj^iÎu (£*jL« 

(Jj4£jjl£ (jSVLa. ^jI JmUImI j jVi S j j4m4j lA5jj4-A «j 4^i«1j 4A j (jJj£*oij44 

Basal Metabolic Rate j<u# 4i 4j«u 
^4-b f jL*^jU&*j4±u#*j\jZQ4± { £^\z :adaptive thermogenesis .2 

jt£*JjU 4^ljj^ (jOJj-a j (j4ij4-4 (^jlJj^ J4 U»jj44 *J t (jîi4j (jUj^S 

^jS j 4iJj-uiU dj4ij4j ^vu. ajUj ^«^ij ^jj jUj physîcal activity .3 

J j 3 > 4 I û i a i i J t ftj4Juj£»J (j!i4J djJ-»j (£*j-Jj (^»j4-jJjSjj4j (^LjIjj 

CuIui4j»J jlS4jUjJbl ^ (£JJJJ 

(£jji»j4J 4 I faH J JJJ 6j4JJjlji (J4 _Sjj 4J jîi4j ^ *VlS (j S . U ijijU (£»j4jU ^ . Vl iiiljbjj 
^<du#4S j4j f V4 j (JtUjjjuij^J ljitS4jSVU 4J ^lj»Jj4J 4J 4S dj<ljjSj 4jjjJlS j4j 
<£ jl j 4-J (^ljdjUi (jb CMil J jSjÎujJ (jjUjUj j ^jJjjUbjij4i 4 JjjUJJJ CllS»JjJjtj4S 
(£j1uJ (JJJ »j4-Sjj jLjj (jSjujjjLSju ^Jib<j I (jîuS (jjI^jaji^J 4j ^fjjjjA. 4J CiJJ4 A 
(^Ijdj4_^u CkJjkfrJ cLjj (ji U iijJ J jljjjijdj (jSljj^. (^jj 1 J^UjJjtS-k* j4J Cuj£* J 

jlS^SjJjlS dojjj (_£4 >jJj (jÛXmiaSjj 

tf jû4jti 4uij Ijjj ^j4^jVjj^ jU 4 -Ijj4**j ( arcuate nucleus )^j4U1j 4S djU 

(jJ4m jb 4jS 4-j4Jb IJuj4jIj 4£ <LSjb 4 J ^jLo^J (^JjjS jjJ I JjLU^J 4i CM 4 
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- CjI JoJ j*J frjUftJ i f*£)& g«OJ (jljmjJ 

J* *^jlj4All 4J f'HV i irt— J* (£*j4j.»j£*4i jj 4SiltA 

j:<»jjj£jjJ f*— i Uojj<-jfe C>U»j ^U*— £ C*t J^JjOJ jtjl 

- oj<j<£j^ (jjMÎ #j<^L*#J (Jj-j 

t jJjljj* ^OjUjOJ jjj£**ui CKjU4j b jJjlja* ^Jj£_>j4-uj jU jJj£ujd 

^jjîji. sAttt jl iJ 



l 4 -J^ □< < < (j-itjj^J J*-*U<J (jTj iiijJ ^0j4-*y 

(jJjJ^Jj^J »j4jI£ULui <J J juj<* 

y<jW ghrelin ctVij»4 vtjls j »j4îL j ll #j<£ ijj£V*ii<j 

(^-il Jj#J (£frj4-4 a l) .i ij4 (jil J_iU U#jj 4-4 #j t Ci-JjJOJ. j#J #jOJt-£ 




jijiuj oif> jLj ghrelin ^jjjj* 

jKCjdjlj^ 4 _«»j (^lj^ 1 ( CCK ) yM^ j U rtjm Jj£ (jJJ^jjA c Ol J*J j*J j!jUa> 

c AjljjS <ÛjJjjA f4-i (jjK4-j (^j^i-Jjli (j-L-udj IJjji-U (^v4J <1 *£ (_£®j4i (^Ij»j<u/ 

t ^4U dj<L>K*J ^ û^jlj^ t£j>jU ( CCK ) (jrU^j "u» i.ir Jj£ ^jjjjfc 

f i>* i 4 ^Ij< a\i (_$jIjj£ ( CCK ) jryL^ j^ .ii t ,^ JjS j* jjA j ghrelin ^j-^jjfc 

^ljJ j (jli 4 -JjjljA.«Ud 3 (j il j ^jIj 4 _^Uj t (j V * **|JJ J— i o^JdJ 

O-JjJ^JjU 4Jjaj^ ^djU (^Aîj-ajjA (^*j4jjjjJ U»jj4A jlS4jJjlji.<*dj 

j £ l ^ s jj juj ^ jAiOli^j <jji jja f 4i c ( PYY ) polypeptide Y-Y <u 

J (j4— £*JjK (Jj— -iJ (Jjl— ^jA dUj jfrJdJjdJ 4— aUjajjA j4— J jlf*<il — tû<J (Jjj4 
dj4ÛUj«jjA j4j (5jA 4_» ( jVi » » ji U4 jj< 4 t jJjlji ($*j<JJj£i£ tfjA4ji*d 

j 1^4-1 L**i 4sJ dj ^j4_iiij<4 ^JA (jOV^J 4 ^ û J >AiJ l J!k ij 

»jlj£j£ <£jj4A. L ÇJ* * ±£j2\£<1 Ol J*dj*d ju (j^fJj^jjA jj4A j (^jjjjjA 

jO-jli (jjj_*jjA i (^jY .*.*#ji (J 6j<-i J jfLi£ Jji4.»JJ 4-iUjd Jjft f*4_i d J ClLSLi JLjj 
C£*j-Jj (^Jji **Uij J C$J>jLi C£*j4-îdj£a£ j-* cLi?jJj J4—IJI <-il£<J jli 

^jj lL^ JJ-J Vtj<^< jj>4 .ILiifrJ 4aU£^L^ ^ 4_j UfljjCA . j 1< J < J 1j j < A t Uj 

***»i>4l djCjtöjj j4_i ; C>L£ftO jUj ^jjJLS j£U.j 4^ 4j c jljrçSjûj 

C>li»0 jL>j ftj4ajOj4j ^ldjS^j^i ^j4J ^jj4a 
4j (Jjj4^ ( j Jji ^ l i n^ j 4 J cl*j ) Qjj VKnitfd djj (£jj4^ Ij^Û iS^J c Aj4jIj4^jj4j 
( juLjjj (jjj-4 jj± (jjlJj^O f4_£ U*jj4Jb jdJdJ J^J (jULJjJ (jjj- êjj ft jL»<l£ jl£<iUif 

j K 4 <} ljK *d-JJj c$«juj ($*j4Ûji J jdjlja. c^jjOjU ^Ji Jb) (^jA 4jJiftd 

»j4 *i»bj^>4jt (^jjUb j4-£j^ (jjKM-SjjJ ^LjJi >K<jLL (j4jV4j i (jUju*j4j > jj j j-fc 
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c OJ M ê (Jj-jz ifjl LT**-* J* û 1- ** 4 j)j (j*i'jLJ# Û*d^*j U*JJ<A i 

ÛS 3 ^ 1 



1 



(£»Jj4^ m \ IjjilJ jU »J<L$ ^dJj^j <Aiil ^jI ljjsfc.1 J »J<S 

o-i-u jj j ( HCl ) dj j^ jjjU i*j3 ^j<iijli i *jOuij£*j (^j-Sdjjljj 

(^}A4J <J 4j 44 Jjjjji ^jlSjljU J jUJjL (jUljj AJ4^ j4jI^^jj CajU^J 

: »j*j)^ f4j ^jA<u idjjjlijjj^U (j-ijJ ^li^Uj ^j^SjjIS 

ftjLuiJJ djjj (J > u) (j ^Vt I ^ *J 4_S ^jljJJ Lr jli<uU.4oi#jjjj (JJJ jClu4J 1 

<il jli ( HCO 3 ) ^(jjjjtSLu (jujjlj 4i 

c jij^4j ju<j 4u4jb 1 J4juu.4^#jjjj jO ji jli<u tight junction .2 

^J<s (jijU jU ^j^jjjJijjjjjU jj^U^jûjJj 

j m 1^4—iljjjj J^i4ut ^4,.it 1% j j_i>J (ji#4_j|j (^Ij.ja4— i jjj jl£UU 4-Ajjjj • 3 

.IjijjLx jjj j-1-u j4A J4 U)j (J^jU<U dj4jjS»J 
m#4i CilJ*Jj»J db jj iSjjJ^U (J^&ijj *J4_S ^^JUjj (^4-iU.djljJ J .4 

4j dl£4_j <jj*4_j O^jjJuU (jUj^Lj jjjJ*Jj*J 4j*jljLlA. (^4-Sja. jjJ (^j-M-i Ux 

^J4-S jU jj CUjJJJj»J »j»j3 j<i4Î)a. (5jA4j jjlS ^jf U dj CwjJdJj^J jlS^Sja. 
jj jjS*j— <> i>4 < jLU 4-J jj-l£ jjjjt-i j j^jjj— f U (jjjjLJk jjjj4_4 jL-iU 

(J— ij2 jij 4l êwlj J^4ii ji * I»4 l j4 — S<j 1 cUjjiSjjJ— iU ( J - i n jj liijjj 

*J4S (^dj4jjji (^iii (^jA *jjj*J ûl CuujjJ dj^Sja. Jkj jU4J dUjjlSjjJkjU 
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*j-0 4-J ^jLSjjjlij j LjIjj ^jJS »j-JIjJ (^4-jI jLi4-Jb4j 

' ^4jVU. ^4j ^jA4j 4j 4-A (J^jljr^S ^J i T ijJ 

jL4-J U*jj4_-A ftj t 4_l4A (^jL^ujJ Aj-ll j ’îftT tf ^ l j l tf <JlJ ^ ^j-SdjiljJ - 1 
<■£ j4-JjjJ ^jliAj4-ijj^ J*j 4-jl Jjj ^LUjU (5j4JJjj I J Jj& 4jjIjJ J ^j4j4AJlJjJj 

^Jj4ji (jjdjl jrş£ »j4jAj ftJjLft ^4 j ^jA4j t OlJ*Jj»J g-Ld ^jjfll ^^4 j»JJLa 
OJ jJjb^J (jljji-IJ J *j4jjji ,j-»i4J jjj£*jjljJ J *^“* J * J 

^|jjbjjj4j ^SjLi (JmIjj£j4-j i ^j-îûjjlj J j 1Î4J \ÊöJ jî jLi j-yijft lijjŞjJ l3fc<J . 2 

^A-H (^ J J^ (AAjLA (JjA4JOJdJ j ^jS frjjljJ jU jj CilJdJjdJ CÛJ 

4>jJ£jj 4_£ <juiljj£j4-J ^£5 j4-jI J-êSlj ^ j4l<UiLj CtJ^y* d-lj 4_jljl£jA j4j djjl£j4A f^4j 

4. >1 >J jLj j-J cLjjlSjjJ-jU (j-yîijJ tf*j4_i ^jA4-Ijj»J £ »Jj4-J4 ^ 1d ^JjSLIjJjMJ 
^jA4 Jii»j I J_jUj4j4J j OljjfrJ dJ I j4-j4ajjJ j— Jj jLj j_j jLÎI jJ ûLL ftjJ frjj4_ j 
(^jjb4-ft o n»J jLlj^ 4- £ 4 j Jj£ j4Jb ojji^JjL »J4-S (_£J->jJ (jJJj£j4-44j t j Jj£j4Jb 

^J»J4-S ^UU-jLlûjljJJ (jjl-4 I mast cells j4-jV4J (jyCLuaA ^j|jj»j 

(jJJ-AjjA djjji£jjJ-J U jj-Aj J (j-jl Jj^J jjj j-J L»l J6J 

<J 6 j 4 ÛjjLyf 4 J£J jva Lui U I J-C.iî IS4J t (jr ^ IT ... .A ^ûljj^j jj ECL (jj| jjU jjjLwl£ 
H2 histamine receptor 4_* cxjj j*j jU 4£ ^jIjjj L £4jH4_i ^jjjjjj (jjSjûj 

j— i Çl. JjjIjj»J 1 J4_-jlS ^4 1 f S/4_-j t Oljftj dLjjlSjjJ-_*U (J I wjJ — jl J jdj ^jL- A 

( Tagamet and Tanatac ) d^j ^jUj^j ^jjj^j ^— a ^j u 

H 2 histamine receptor ^jjSdjJLji oU>iJ4*jtS4j 



Cum jjJ *j ft jjj cr^A-H (J-^ J J dJ (j-#Uj4_j4j ^£j_£ ^j-jljj (jJujJ jLj »J4-S (j-JJji 

^4 y \ i 14 \ j ^ j4_j j4-J^4J Cll£»J (ê4S C*Ljijl£ji ^jjiU ^jI Jj^J U*jj4£ tOJiftJ 



137 




j4l 't44> jL ^jLiijjj 

dj^iijjlijjJjU (j-»2ojJ fSJ* 4 ! &*)*£ (jjljj^lJ4J 

jjj j<j 4jIj c i^ * “i ^d u^l 1 “* ^ J-fj^ 2005 ^LwmJ 

J J 4 *><4 C£jJ J & { i'** 4 * LTÎ^^O 

f4U I Jli-uUS4j . j^jiojiljJ J OJ4-S tfjU S^JJJ cr^ 1 J JJ ^*J 

C^jioJL tf n hijA4j (£jA4u ÛM^ 0J4-S (jJLjJ (Jj 4— idj U. OjjjIj 5»J Oj4JOj4jjj j J 

^jUIL j \1 MIJA 4 J c £>4 4 JJA 5 J 4 ^ c PrilOS6C <Jd J ^jLoj*J (^UjAjI£ 4 j ) jjJjjJ 

(|J*J4_S (^— ^Jjj ^4-jli ^j)jjkJ4 — 1 f j j — m Ujj (^jjjI—j j j^jjJ— jLft (jJjjL-j 
(jJJj^4j4 A4j 4j jJJJ-mijj j-j (jJ^J-Jjj djJ jjJ J 4 -S 4 J 6j4ÛjjLu#4jOJ4£ 

n, 

o 4 jjIjS»j g iiiVt ( helîcobacter pylori ) ^jjbu 

. ÛJ^L (JjjJbL jJJ^4jjSj Ij A (jÎImJJ Cm»J *j4jI£oj4jJj£ ^U ^jA4j 
O-Jjfij jJjJ4_* (^JA 4 *1 i «J JJJ *J4_S (j-JJjJ * J<L ^ (^jjj£j4J&4j jj-uijjj (^4^ 

j *jl3 J*j 4-JjjajJ jîijG jUIJjûJ ^ljLU tfjA^JJOJ 4i tf4jl JJU j4Û ^JjIjA^ 
1 U^jj 4 J ( Tums ddj ) Cx ^j jS J j 4 >j 4 jJ (^dJjL 4 UiiJju U ft jj 4 J ; Jj^£ 

H 2 (JJ4 ■ I, liLii in» j (^AJJLo 4-J j^j%4i ^4j (jJ JjS>j4- i aiOj la^ JJ ûJjiljJOJ 

c^j4-jJL jL-» ( Zantac d*j ) <jjjLj*j histamine receptor 

j ( ^i « i i ^j j4j (±idj (^j^j— jjj «*jj (jji_ojfi»j u »jj 4 a ( prilosec d>j )jj ~jj^ 

Ji^s j Ujjifb jli^uj^LLu tf UJS4J Barry marshall and Roben warvel Qijjjjjn 9 

oj4_» (^jjj 1982 
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j— i (jp vtAAjjKd * j i jjL-Ajdj j4j v 4 ^ 4j clarithromycin 
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f»4j lyS/ iJJjAj 
^UjAjjS 
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j* (J Jj ‘ »^j ^ J j fr^ ui < jj <J^*J^J*J (SJ^J^ jlJ4**U4A 

jlj4-A ^jjj^U j *-2jj5 J JJj 4 ^ j CljjJ<j 5 jj-* ^iU-uUkLA ^ljj^jjS jjii4J <^Aj*j*J 

jJ4AjG jJ*J jjû<ul J Ijjl jlu (J4 a.jLj jjJ j<U-U<U Aj ÛJJ jIjlJ JMI J 

t (£4^jU Ji »j4ÛjjljjSjdJ 6j4jlfiftJ dU J jl Jj iM lj4A <>jdjdjjji 

^JJjiai 4& 6j4jjjSaJ j «4 < A»Jjl jlfiu 1 1* j 4uaiU<Lft ^\\<*<2±jj; <U-uLl4ub J<UjG 

4J ^jjSjlS tfjl Jji ^IJJJ 

^^jljjfi^J (_£ jL)*jj4j i Ctiii ^dj<ti<Lfl j<UjUJ j l£4<J jui La ^£dj4jjijla. j jjijji 
jjjljj 4J 4< ij 4j jjfi ^4 j t jIJ4adLi 4J 4j<Ui dj4jl^4J jju J^jb<U 

jjj^ ^ 4J jj jjj ^ jJLljjJ lA>jj4A Ij4A4j ûlj^J jll jK fcui 

jj ûûuJ j^dJ dj4jj4j jn..i4j ^<Uj lj)4j 1 j 4A 4J4>Jfcû ^4J djlj jjK^Ajîljl^ »*“ 

jjjA> jLfcJJ *j4jK<U jj-uu^J jrv ^i .i £j j ^^j4jjjjib ^jA4jjj^J t f jj jLLu.<U ^4^jU 

jU jj Aj4lli»Jjki Aj4ÛJjA.jU4j jjjjlfi ^J-Uiiijj4j|jJ *j4j|j4AUJ4J Aj 
(jÇ j l Sjj j j^i4J Jdjftj^J 4 jJj^JJ ij<Ui Ut4A jjÇjl Jj£ j4^Jj4J jjljJ j K4^Ajl I dLlui 

ÛJi^J 

4j jjjIi jj t ullJAJ ^Uj4j jj ^jjLojJ L^r.la a j< ^jLajJ ^4-1 4uujljfc4Jb ^-al Jj4jjfi 

*j4jJpk jG ,jjjjjlS ^ Jm iJ ^ jj 4 jIj J ^jijjjfi 6i^( PH ) tf lU ai \C j 

ûlJiJ ^LVl4*l jaidj4j JjSSLk j (_£jfi j4J j ifijAj CuaijjJ j jJjSLjjj LAdjj4Jb 

V (^J ju > <j UjljJ 4j jjjJ jlSjj j jn ^ 1 « « < j j Cf jû j 4 <’ > m ûJ jj îjj-a 

jlj^J 4 J J j S J \S Ajdj^J Jj^fcl J4 -i-uU 4_A (£jlJjfi (J<tfi-»j4J 4& t 4 j» jjS^jSjlfi (^jljjfi 

ftjdjU jj|j4uiU4Jb ^jljjS ^£4fijj4j Lb ijj 4J dj 1 CllJdJjj IjUfcJj^ j jl<4 * ^ ■ -» 

OlJdJjj I JjK4jU1 j jJjA (^4JjjJ jljjj4j ^jjfijlfi 
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i ûlWJjL) tiitt ^jIaj 4j 4i £)IJ)S 

1f * * t * v 



*j4*îj ifrl jtA dftiijjlj Ij^nl^d t ûl^j ^jpM jQjj jr ^ J "<3' 

Ji g&4t U»jj4«4 *j Cllj^AJ (jr^ 4$*J*J*^ JH Ojfj^ 

*j4jI£aj ûj U< i n j 4.^ j i n jjz 1 * y jU *U 



142 





j \] l xy*i J tj^* iSjM J tJ J <Si*-i t£ 4 J*jlj<i 

JjJitUi'ttn iS<* jlj<J <s 1 £<jLLjj J<i t j L jj j jjja. 

trdP 1 ûjbA}j.* J jj J û^*i if* <t}^ \r*^H {j** *j 4 iiliAj 

U^J^jL (J*" CUjJdjjL (JjljjJ tf n H I ^ji>j^J 

uijJ UfjjA-t oLi^J <ij »4 j jG (j*j»j<i-w j 1 S in * (5»j»jti ^jûiS»jljjjJ 

(^jijiijj^ Ajji^ijjU <s jtj t£jli<-* ^j<-ijJ <f Lr**^ 

t£j<J4JJ <J *j4Ûtj 4^)j <J f V<4 t Û^jO^ »jLI«< 4 jjj 

jl£»jljlj jj 4jj jLIwU 4 j»jIluij<j 





^ >i «f ^UijJ |jjLulj jl^O jAii 

4j Jk cJ<jl j4Jb gu4 <J»jl*L f<U jjjj»jJb dj<jjjl^jJ ^4 jLîi «UIijjjj ^4jIj4ajj 
{J £Aj> ^Lijj 6 Jj4a.j4A. <J<A IJ ^ jjJj<U jljlio) lj«U ijSjjJ jL 

<1 Cftjj4£*Jj»J Jjljj <jL1j 4 f<j /*U t oa IJ ^ (5^ Jj«U jjJjU jl Jjj<J 
tf*" jjJjO^ jljjj (^LijJ La^jjU jj^ J 4 i i*V> U^IJJJ jli<u Ij^Jjl^ 

j CftJjJ*Jj»J ^jOjljjk) ^tfJjOOltjt jj jOV<J 0<ln> ^<j 4jI^lj ^jlJjflj ^04 1 il> 
jlio ^iii jLuIj jjOjL IjjlJOiiLot jj £<J 1 djljMiL ^iii ^iLutO 

CjU»J 



t ûjjjj ûuj^j jjOLÎmO i£}ijL? tfjAO jLSO ^LÎSO j jLuS 



^*j4j ddj t Ol JjdJ ^jj jliuu4j ^4AjU jft Aj»jj4j jllbU<J ^4^.jU4j Ij44 
4 lkujjlj jjiljj^J j ût^^i ^ 1 « u j j ^jS lj 4 Jb j tj*<£ 

jjlluiQ4j — lj4Jt jjl^ifl ftJ J jlû ^jlLftiO jL — j&L jJLU jU ^lj4Jb ^jllbfti4Jk 

t£»jU4j CiIjjJ jli<J (JAU jU JJ lj<u ($*j<J j^ t CftJU jU«ti <jijj*j (^lj<U <£j<J 

(jîLftftfO^j 3 m mHg jj gi & u &*** j u ^jiimo <. b Lu u ^jhLm 

(J*" jlj (^liuu^J |J (^jLuU ^jlîjSjdj OuiU 4 Jb ^djUoJ »jU<£ (jijjdj ^IjOA <Sj 4 J 

jjj (^ji ftft*i4j Cftjjjj^j ^ji u »j j 4a - 3 mmHg <j gLuaj 1^0 ji£<j 

jjLifL (£*j4jI J4uiiU4Jb ^djUol »j4Îlj4ajjQ Oj jijjaj (^Ij44 <£j4j 

jjIauio ^ jg Oii 4J + 3 mmHg jj * j4ili* jjj <j jt&u jui jU ^vIumlIj 
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J <j"H*j <^Ij4-A4£j 4J jLL-u4j ^jljLk^ <j*>4*j ^J 4 -* 

■ I *||» ^Lijj (^Oj L434J (jljj^ ^jA4j Cia j»J o I IIJJ J 

(|Mi (^dj li4i jjlj^ jjlaj4j4J CMjjSdJ j1^4j jL* jJ Lkui4j U^jj4Jb 

<u 4 ûi j 4 Vo ^4-» ^ojjo 4jLib ^^Boyle's law ^ijjU ji<u4i 

4j t û l£frJ jk4£ 4 jLj4J CiI£j J Lj jLuu4j j4 ^ 4j t «U<L6 lj 4^b4i j jUiii4J jljjj 
(£4li 4^ IjSjjl^ 4J t Cll£»J f4^ jl1n»4jt Cil£j Jbj »jb4J j 4&J t » j4j!j 4 Vlj4J 

CUJjj54j (j-«j4i 

Pressure (P) x Volume (V) = Constant 

ji ) ,jijJd j (jlj4-A4ij4J ^LL^<4 j 4J djû>4£ jli4j jb ^LLw^J (^JA4 j 

(^ju ^4^Li4l |j jjjijdj 4rfj<b4A j^jljji ^£Oj L a 4J ( -3m m Hg (^4Sj)j I 4jjaj 
(^jQmMj^J jl£4j ^ui jb ^jLLwMj (_£0j4j (^jA4j 0j4jI j4^jj4J 6j CjIS«J jbj j&U 

^jijji t£»jU4j t ( +3mmHg :4 jj-c*jj ) djSbj jijj*j ^ij^-a^Sjo 

ypiljj£ (yJ b J<J4j U»jj4J> ûlSftJ ^4^ j 1^4j (jui (_£<>jL>4fl I Jdj4il J4jyub4Jb 

Û Jjj ^^J j n I i I ^ 4 j (^A4i (£6jli44 1 ^ * - “ (jjOjLuU 

* ^Ijj«jLS4j 

jljjj I'^jLLuMj (_^Q j4jjj jjj 4j (^-»-»1 (J*Jj4j jb4ljA.dJ lj4-4 1 jikJjlik4j 

(J*« (J*J*j*J j jl£«U jlj (^jLL-i^j jljii <J (^jljba. t (^i-u ^öJj4j jjJj4A 

j (jJ-uijJLi »j4 ^ j > n (^jIjjJ 4j jjljjb (jl^4j t IJjUj4j 4J C>|j»J idjj jl^<U 
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(jl£«U 4^ J Ö4j tfjAAjJJfiJ jpUJ&lJi (j-ui (J*J*j\j*& 

tfj * t jl<4j ^*Jj4j (jjLÎ jlj ji <Lj^ U>jj4-A 

. cmjj^j jQ Pneumothorax i j ( » <*«■ - ) <j ij4j& <u ji£<u & j4j jj^ 

: ijlijS i£jlSjA jLS4J ^jSdjj j 

v v 

4S Ij£j3I^<J (J*j4jjj dj4jkJj4£frJ 4J»jlj4Mi»J f4j t4j4A ^yjLut^ (jLljJ jl<4j ^■ui 
0jOlS<J jtjjJ I j4A ^Jjj^jdJ ^jt^il j ûjmi^AJ jl^O jM jQ 4 IiAdJ lj4A 
(j— (Jöj4j» (JJA4J dj4jjj4^*J (JJA ^ljU ^yJJJ-- JJ ^lfJj Cljj ^4JdjJLCwU 
0j4j f4j (JjA4j t 4 j4A jLjjJjj£ j jLL£ (jUljJ i.tun (JjIjjJ j jI<4j 

j jlSo jdui ^<4. J4J4JJJA. ji OljJj4Jb 4^ Jo 4 Jju«IjQ jj Ç>J*j i^^jlj jl ^ 4i {.$**** 
(jljlji JJ ûlJ^jij4i <£ CmAj<»J|j ^jAj4jIj4xu (J4j-»-uI jQ 4 j \ < tm ^jljjJ ^V4 j 
(jjLAj^I^ JJ Ol Jj]j4A 4jIj dûuu«4< iSJt^ f4j jl^4j (^-ui ^JJJ 

4j4j1j4Ajj4j 4jIj 4AJJ ^^iuiljli jjJ jj jjjJ d4j4J ^ j4j ^4 jjijA (J4A.jL jjJ 
(J^J j4J4uijJ jj j (JjljJJ (J ^ J j4J 4uîi JJ jj (jJ1 Aj< Ij jj Olj»jjj4A ' jlA< (JjJA 
I * >4 < >Jj4j4ijJ J jj jj J j4Jb jIjjj 4J j Lu j«4j ^jJjJ^jumjjJ (^j44 a itiJ 4^ (^jliU 
4j11u«4j ^4j jijJ»j (jlj4Jl 4-S j4j jJj ^IIui^j ^jjjIuijjJ ^jA4jjj^J (jii4-a4j 
4J OjLuijj d4_l (jUJ j4A ^£0 j4j (Jj4j 4J t Jjvo4< j K<J ^ui j\j Ui4j4J a Aum4 A 

4> j4j!Iu 4J (jjljUjJL (JjA 4 j »j4^ju (^jIjjJ 
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^jjOûOljLs Jj\ jUa J jt^4j i^JO? <jfjL>* 

j j lm^4 1 4 jU j^L jfUiUlj! j li<J jmi û n»J Ç> i njjJ 6 j4jI£<U j^ju jjLl^ 

tr^ û^ lj ^ ^j^ 4 - 1 >*4 j 100 

^Ljji jjj 4 iTtiulî ^jA4j t Cm>£aJ jl£<u ^Lii£ (J*j4jJj£ Ju4£ j jl£<u 

ja£»jjZ (JjljJ J4J <Jjji*Jj J jLjj£ ^bljj <£ jliu ^jJUI 

jIj mJ idj<j ^m^<j j <U44 JljV j uLo ^4 j»Jj4jI jjl^4£Ajjl jK.wm 
(^ Jj 4 I (£ jjb<J ÇtJ mA 4J^U jl^4^Ajlilijyi4 i ^jj^Djj jj4ft Lu> »j Ij^ * *>jJj U 

Ct J> » C »*« »JjU j t& 4 1 » » (J JJ^J jL ? i J< lj (JJJA jlj j<lS jljJJ 

»j 4 1 M < jU cr jl£»Jj4£ jljj- 1 ^yj Jj ^ u t i< J^4j (_£jJ-A (£j44J (Jjj^Ajj ^ Lni 

4j.i?j ^jK>Jj 4£ jljJJ ^jI in i£l j (Jj_lA lC»1£j Jjj£>jj j4^4j ûJ^4J4jIjjj 

ul^^J Jbj 4^4 LS» Jjj (Jj4_»Jj dj 

j l<4 ^ Ajjl ji^Uui ^^4 j»j4jja. (JjA4*t\j»J I Jj 1^4 ft ^wjjl ji,^jm4J Jjj£*Jj (jju-A 
(^JJf ^bj J jl^4^Ajjl jI< n i» jU (jlj4JÖ ^ÛUmiO ^jjJjUj (jjjb4lljftj U*jj4A 
(JJA4J Uftjj4Jb I JjI&4 £ AjjI J.l5Lt«.«» jU4J jjub4j ^4 j*jIlCMj lj4Jb (jAj*j»J4djja* 

4^ (J4jI*l^ jjl J tmj4J û ttfrJ CmjijjJ jJ Ljj j^JjUuM t 4j4 Jjj jSt4j j ^j4ia*4i 

j 1 £<l£j^j 4^>jjtjk Ui4l jjJdjj4^ 

J jl^ (J*- (^4 £ajjI jKi .ii ^^Udj^JjA. (jjA4ljj^J (Jji^jj (jjjJb Udjj4Jb 
jl^»jj<£ 4^A,jjljkuj jU ji dj4j|£<$jjj 4^Aj1j3il Ui4j lj4Jb 4>j4ujA4Jj4Jb 
OIjUjj ^jUIj ^4 j» j1c » 4 j jKa<^jMi»l<j. .. ^^4 u«j4jj^ ^4j OljjdJ 

(£*jjl» 4jIjjj j ( Surfactant ) **•* jb <^4 in< ^^j 4 jj<b<j 

jjjA^ j jGjjj4j 4<Ajji ji*Ui* ^jt^4ji^ j jt^4u jU 4ijj4<6j Surfactant 
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j Cijjfrj gl£4j ju^jL#£ ^kkj4^w<Jjli jJAjjL j yt£<£^jjl jl£-Luj 
^kijL j jjlJji j^jLiJ gK4^ jll jK j!M ^4j»j4Îj^ i iiljL 

OIj»j ’^SjjSjlS (jjt«*jS jf jjj tfj*fju ûijSjj^f 

jjiijjjL <5 jtf^Lw i4^ ^jA<j CyjjjL^J ^ jji j K j « n 

^jJj£jLuu£4j j3<*jU Aj öjjJjS ijrit£<4 4J*- 

ûL*j j^jj^^^jjljkhw j jjjjKji.> 
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j û i «jj j surfactant u<> (^j&^ji^ 

^Cj^ c ûmU '—* * “ jjj surfactant ^^jju ^aj<^j 4 j<j c û >j^ >> jij^jjLy<ji 

jM j U 4 J 4oj jLj^JJU ^4 j (ji^J JblJ^J û^>j j mjj i (j4a VI J- a - j^J nk jj (J-> L^ J 

(jij J Cui^j Cumjj J ^£j1j4jU 4j»JJU ^4j (jUjjjJÛ ^£jJb<U J JjI£<U 

RDS jIjuiCu (^jljjJ ^4 jIAuj£ cm^j^J 

4^ CÛJ j4£û>Jj*J Ijij^ljli j<i 60% (^4^Jjj jl J4 M 1 U 4 J& (^jljjJ J4ÎI nijlj^ 

4$ Cu, j4^*JjAJ IJ4j^tijjj j<J 30 % jiUji d j t jjdJ djlj 4j J 4 jI 4A 28 jl j^4 1 

5 % <j ju<^ ^<^jjj u»jj<a jj^j jlij <u 34 jj 28 (£4ii<4 jij^j<u 

4i ^4li<A 3 (jljJ 45 C*jj4^dJ j*J IJ4 jVIjjj j4J jlJ<LuuL»<L6 ^jljj J (J^jLii^jjS 

(jjdJ dblJ 

(^jl J4 mj Ij 4A (Jjl Jji IjlljAA (jûjjJ dj|j4J ^yjLu u f42>4j<d I J ^jLuC (JjLj4J Û4JÛ4J 

(J»j4jj4i4J (jjjljJ ^IS^uuU^A <J OjUlj* jjUj 15 JJ 1 0(j4^JjJ 

^jJjJÎjIjV ^j A 4 * > j »»J (ji»4j<J 4J4A jjj (_£jj£*Jj (JjJA j cJjAJ jjj (^ 4 *^j jI jl^ J<< < 
(jjljjJ (J4 jUj»jjj&4j jjxmijjj (jJljlj Ij 4A 4j Cmjjj jiD j ajjI jiSUm 
(J^JjU (jûUjJbjl^J j jfrjjj 4 -u«Ij4A (j*Lkjl5Lxfl J^1»L ^4SLjj4J j]J4m«Ij4A 

c uj jIjj^j ij j^jUd U ûjj ^a t ûi^ > jj4i< u4j u 6 j4j£ djdj surfactant 

j4iû j4j J dj4jJj£juû Jjb4i CU^UjLmJJ ûum^J (jlj4mb4J ^jljjJ j4iLuiiijS 
j4wiijU dj 4 Q jj j»JjU jlj4ui J4 JLj<U j *a I A ^4 j c 4jlj (jÇ4i4 J i 4 S (^jjdJ 4£ 
^4-î»4S ^JJjiljlL jj jli-jlJ 4 j ^djdJ (^JJjj^IlujSUjjJ^ ^ljOJ (_£jA<U ÛUjidJ 
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ol^frJ J Lj 4 1 ul>44 ^jlJjS ^djU^J i^ûui ^djbil jU j1^4j i^iii 

l£j4<U IjSImi t£»jU4J» 4J jljjS Cl t£*J f4j£ I J»jOl J<U- uUmU6 (JjIJjS ^frjU^J j 
<£ <^JjuiU jJjU^û* j<*-m <, Çuj»J CmmjjJ »j 4^ J^mU » j4^J<J j jjijjS 

I JjjJuJ i 4 £aj4jjU (J4£JjjujU CaU*J jl Jui«4j I JjIJ4mU 4A ^jlJj^4J 4J 

j jJj^<û jdj<Uuj lj<A) 6 j4j6j U 4^ 4 ^*l<«i jliiji jU Ji d^J4JjU j4SJju*U 

j jI£aj*j*Ij4j ^ m» 4 I 4^i«aj jljjj 4 jjj 4^4J dl >4 Jj G J4 ^JjuiU ( 4j4ÎIJ4j4au(j44 
jI£»juuIj4j jljJJ {£4£Jju*U»jU j jl£*ji-ulj4j (jljJJ (J 4iJ jlu U ûjfrJ 
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*j*j1ji4ÛjJ j dAJOjU I J*hVil£ <J i C* lj*Jjy ^luftj 

Jbj jj jmU ^4i*yljli<j * K\t* ^fjbo Lbdj t C*Jj^öJjffj £j^< 2 u£<j(ji*h j 

gJjSj^J <***U<A ^jtJjS jljJJ ^jdJ ût£i 

l£6jU<J ^V<J J»J»J 1 JC m M u nnj t <3 V ^djbdi J (jL£ajjj*tj4j j^dj<jjiJj4j j 

LlJ'jgiA - jifrJjf J m» 4 | jj u^t£<£j^diU Aji^idi s. ^dj^ifJAulîiA Jjljji 

j jtS^j*jiij<j ^dj4ijjj jj<i (jjA<IijtfJ jli>jj-ulj<j jtjij ujiS<£Jjj-iU (jjjijjS 

s^înt ^»jiiu J»y iVm 4ÎiU «J j *> Ml» (J<Jj£ 
OL£ao jUj jl5o u_ u jlî ^öjLo t gjUjî *y ^V- ^jlji j<i jl£*u ^ ^«j4Îj4i4i 
jij JJ *jdjlji<Ij J j û&£<f u— jb jj1j<A ujtjjyu4u ££*j<4jJA*<£ jA<lii*J j 
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c ij ( jfljA L»4jb<j _ 3 mmHg ij <^ ji j* ) i^Ij^a^Sj^j ^j-u^ 

^jj-u jQ4*Îj j »J I j<A I JJjl£<J ( Qj»jlj^4*>JJ jJ Lj jjj IJjJA<U ^jjuj \j&j*j<ius\*4A4j 
jLii^4 1 j Iit4j (jiij jL ^Ij44 jjl i iii4 » Ii1jLu4j4J jK 4 i 

Ij^JjKaJ ) û Hi (jijJSIjAj 4*«L4A jijJ^j (^fj^Jb 4^j4i jjl 1 1 u4j4j 

( 0 m m Hg <u û u j \ i <1^4 * (j L uh4 j ifj'jh* 

j dşu4jjU j4jjjjI^> ^£jA4j t (^Jjljj^ cJ4j>J|jU (jjL-uL ££6j4jI J4j«uU4A 

jjLiK ^ dj4j I j4^4j 4^ Jj t û I I4J û * ujj J 4 j4jK^juiIj4j jlju j4^J^uL ûjftJ 
l^lJj^ Jbjj jK4j (jUi J4jL4i |^Ij4jJj^j4^ jj jiJ^J j K4 j ^ j 
<J*»>» d J ^Ij4A<5j4j ^ IauHj i$JJ<+* J* jU 

jlLn4j 6 j4jjj»Jjj£ jt£>juulj4J jljjj ^4^JjufU^dj»jU ^jjJ Ij^jjK^J 

(£ftjL*4J cSim (Jdjb<î ^£6 j4jjjJj 4£ Jjbj (JjA4JJJ*J j jI^JjaujIj4j j4*u4jl^6J 

(jj4jjb 6j4JJJ>Jjj£ KLh ^jI£4£Jj<ujU I j!kJjl^4J ^SUj IJjjA4J (£*j4jI J4jjIj4A 
4.t4..\ dJ g Lui4J ^j4j4mjOj4i (jf^j4ij^4i i gOJOJ lLui (j^ûgL4l (^0 j4jjjj4^ jjIjj 
(JJjbj (£»j4jjjj4£ j 6j4£aj4j jU ^£4jlj4£dU4j j dLu ^4^jU ^jI£4j>! Jj4j j4^u 
jU (|ÎGmi4j j Aj4JJJdJ f 4£ (jl^4J (^uu j « ij* II (^4 jL4Î Ij£jjI£ 4J ^£*jb4fi 

(^4^JjJ jj (jujJAj ^1 j4A4Sj4j ^jILu«4j ^Jj4-u u JJ O l£»J JU) jI£4j 

(jU +20 mmHg ^jj^jjöj ^Uub ^*j<jij<^U4a <^jU 4j +3mmHg 

( U4A jl£<J ijêm 4JJ^*J 4j4jjuu f<J I j4A JJJJ (Jdj4jl J4 uuU 4^ 4J jjbj 

ûjjiVl g 1 1 il^4 J gK<U jU< jU (^jLui4J 4jLjjJ « IJ Jj4jlJ4uilj4Jb ^jljji ^Uj&lJ 

(jJU.uu4j4j 
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insyiratBrt 



Armowh^eptftssofş. 




yi 13 jjyAttUAA £>*«U (jjLuijLSAJ jLS<U (jjU jJJ 

t 3$&Jj$ai 

jjJIj jjLiilj 4i jl5*4j 

^ajU^J <2 4 jIj 4A j4i ^Jj^ljiy !j£-U£<J jojO-Lk^ (JjijU 

U»jjU yljjHmUg jjjjjdg dj^-ij^jjdJ j jjjiUj tjj|j<LuiQ4A 

t jti i*v 4uUii ^£*LulLo jJi jîfUiU^ j K! 1\ .», 

IjIjjO jj i£6j4^ »j t CiujjdJjlj ( VOlUHlO ) ^jUi 4j Ajtjjj Ajd^jij^jjj 

»j4ij j£*j »jU4j ^jjUj jb jjj (j>» uijj , cujjajjU ( capacities ) 




*j4jj*ujftu jU jjjS^j ^j^j j^ t^j* Tidal Volume jt 

j4 yffrjU<3 ^Ofc»j<**t Û CmiJJ JJ l j LmjU ^jC ViI j4-a J<S<J 

jlMiwUa UyjjL t ûlj^J IjJiLSo j-lu j Lj<j 1 j£o<Liii>J<J ^Cjpi 
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j4j dj lj^4 *J»J j4Jb ^AjLa4J jJ4fu jlJ4iiilj4Jb ^JjUj ^jlj^jJ 

^4jIj4A (J|jJ jJjJjj4j 4j4iJj^^J jlJ4 i »U 4J b (j^fjl j IjJj 4^ 4 jIj4j 4jJj^ 4 lljJJ 
LIjj ^J Uj4J jl^4 1 (^ljlj^ 4jjjilJ I JJLtj2jOj4iii L4Jb ^jljj^ jjjjjj4j j^U<J 

<u^Uul^ a (JOjUaa < ui ja djjjj tj<^i<ai jaVital Capacity 

Tidal Volume jiJ4*-tfU4A j inspiratory reserve volume 
tj&jZöj expiratory reserve volume u<^lua ^jUS j 

(JJJ (JA j*j*J4j Jj£ (jUljJ dj<UI J<LwiU4Jb (Jjljri]<U& ^J*jb4J 

ljJ^4SAjjljll jlkJ (J<IjI j4-A j4j (jjj d j IjjLmU (J0j4j |J4aajG4A ^Gj^aJ 

CMjJjfrJ dj4j|J4—tfU4Jb (_£jl Jj£ jJ_pjj<U4J ^jdjdJ<UJj£U j Jj4*iVvl»»J 

^jijr^fij^ jjJj<a 4j Udjj4jb residual volume >jU 

«ULoji j UljS dxi-*j JjU (J GljJ<GLajJ CmjJJ^J ûjU (J»jU4J j <>J<ÛI J4—tfU4A 
4a4Jb ly U^ i l ijjj ^Jji^jljjj (JjljûJJ (jij>S OjU (jUljj 

( jj JUijj4J 4J ^jj^tf ^Jjfj^4j (JJA4J 6 j42jj 6J-*4£ ^jL^iGU ^^4JdjJjjtf4j Ul Jj^jjjj 
U»jj4Jb Oj t jlS<4 (j-i-ii (jjUii (jUljj (J ^j4j jj-xj 4 S (Jj^4jUj*J jrObVjS ^LuUj 

jl^4J ^jJJtf (p Uj 1 1 14 Jb t (_£jJb<J jjLjJ djj jl^<>^^ j^*l t_K_v^. 
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f** *J *J*i 14*4*1 jiljkM 

+ yjJjlS tf J yç AinKj jk ^*j<ilj_i*tjfi 

UljJ NUj} JI<j<^j\I 'l<Mi. jjjj^ u 

<f *jb U*jfi (jl£<U ^ jlijj 1j4A ^ mA ijj ÛJ ^UaUU 

U^iJjS ^4iLif4Sj4i 4 »j<jtj 4AJj *U CMj £* j u^Jj4 ^jUjjiwf <J (J-^J^4 j 

J QjjijiJ ^JJ^U fV<J l<J«U ^LIjJ 6tLUj (jjW 

*j CilS*4 abj iju ^jSij *jiju (j<iajjji ^ li <ilj**i Uuyji yUjj*jji 

)FEVl j4 itf4 I OU (5 jÎJj£ ^jjljS j i^J 

jjjUj jL 80% ^<£j}î U i (U<£j^ d<j<J »j4jlJuUa ^ojUaj 

jlbj ^ fV<J i (iuFEVl ^Liil 

ijijîm u±u£ 35 ^ki4ji^ i n4^ . cû 

ij li AYE* jij j*U fV<j L^jji ci V i j jij 

FEV 1 <3 (jjUaU ^îLj 35 oV*l**J 
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(jÇ ftjOj jjA4 > ^1^4 t>j Uw4 l IJ4 £jAi liljJdiJjj 

tA.i Vt F EV } ûJjJJ»J (^JLJ 4j Jj^4jljjj f4j tdj4jt J<M«lj4Jb 

^4jLu4^ j4j CfcJjSdJ (jjJjJ (_£jljrJk 4 xuj j4 l FEV^ ^jLuliU (J£j4jjj 

ljSjjl£<d i A 60% FEVi <J<Olj4J t <û j^aIijj AJ<Lft (jl tS\4~4 w»li<U 

JJ U^u4£ Cijj4A 80% FEVi 4U4j1j4J I Jj>4a4j (jLo<Ub4J jj 

^Jjjj ^Jjij44b j ^^^jjU-jQ^ ^jIjjS4j ^jj ^^jlj^J^ 

lj^-A (£*j*j*J<jJj£ 4 j (j-i-y (^-iIjj^4j ^jjj^A ,jjl£4J »j 4 j 4-A ^l^^iAJjjJ 

J (jJ yZjZijjfiJ (J»jU4j jlJ4juuU4Jb Lftdjj4Jb *J t^Lulj (5 jL 4J djj (jiljjA 

4jljS IJ 



j4j jJ4j 4J6 ^£frj4jl J-aVj jjl jj Ij4A jjJ JjjJ c (j S j4j4 t u L4Jb4j (jjjjjSijjj ^jI S ^J 

c jlSdjj4S ^jjJyfcu j 4J?4A4 £j*J 4jjaj JJ j4-A Ijlj44 j(j4J 4S (J4jI jljS^jL J6 J JLa 
6j j*JfrJ 1 j44 (jjIS^SaJjJJ ^»j4jjjSj4j ^jLA jjLj 4 jIJJL f4j 

j4ui4jL (jSj4j4 ‘ j, ^ a (jjLlj j ^ 4j »j j .». T *4j ÇuiOJ iIujjjJ j^j4j<L h U 4jbfljjj 
lj4Jb ^lS4S^Jjji ^JjSiljlji (JjA4jJ^J (J4jI J jL j4j ^JJjSj^j (J4Sjj4J C*JjS*J 
GilJ*J j (S4 \ jJ L jj J4j t£j£j£jt£jLb c clldj 4 jjjj ji c 

^jbL-jJjJ ^juj^4j4j jJ j. 1 ^ t tj ^ S J*» j4Jb j (jlS4J (j-fcu (jj L-ujlkj4 A c ♦ j4j1 j 4 4k ,t >4 t 

) (Jjl Jjjl*u 4j jjau (j^uj^<j jjJj<A 1 C*Jj£frJ (jjJjJ ( COPD ) jlj^S 4 j (^au 
4J4A ( FEVl (JJA4J ) (jjljjsfi <4*u (Jjuja-^j j ( UljJ *JJjj (J-J4S (JJA4J 

jJjt Jjjj j4juj4J 4J4A ^j4SjjLS j I Mfc S A Cfrijj*u£J4>j4j 4ii 1 mJ^ 4J (fc4j 






157 




J iA i^djiîU j t£)lij£ 

Û U^J û fctf jjJ lj<U ^ >ni^ |jjljuuHU AjI j 4J& jlj ^jl£djL£ JJ^4A ^jl 1 < n4 J ^^j44J 

^llyj^Jiii^J 4 J ûijJ^ jLj ^UCVl j Lj <U cIjJ l£ j4A ^ LL^ud-j 

G*JjdLJA*Jjl£4J I JjJJ^4j ( PO 2 )C0 2 ^jIIui^j^^ . J( P0 2 ) 0 2 ^LLuj<U<Lui<U 

j ^jjLuiIj ^j|J4^utj4A ^jlJji <£>A4 j t4-uiQ<A ^Iuj^jj^ (jjUji (jJJj^ (5 jQ j j* 
J4 m »4j j ^1Xuj4j4-ui4j (j^JJ ‘» 4 iujU dj ^jJ^jtS <Jjljj£ 

j dj<ui Jj ^4 j 1 1 a 4 1 LAOjj44 CMjjJjQdJ ^ j J 

(£ J ii n^4j ij J ^j|Lu4J4 mi4j (JAj4jL*jj CMj^ftJ jQj glj4uulj4Jb ^jljji 

j jJj^i jj4mO û*i»OJ (^jidjU ^LadJ ^J4J û> - v ^ ‘» rt , .mA i4jSi4 1 j (jjjjl^ 

^JU |jlim4J4i jIujjOj ^l j4A4ibj4i ^ 4 LluhU 4 i 4 « nlî<Ub ^jiJji ^HuiA^ jj 

CUj^dJ 4 jIjuj (JdjJA-jJ 



158 




dC&4j i ( Hg ) igtjJA j iJjj U ^ fciji Ajjmi tjlaVk ^4%** 

Öj\j±\J tfjl {*<* t lj«LA JJ »j4j»j1j£ |>4j 

j4J *f »» A t öj&öj 1^4 I JL I j<LA lj-i4^Aj|j^| J dj4 jj* jJj 4J 4j4Jb d4-l 

j fjj 4 ^ 4j Cj^I j 4j 4 > t I^J jj4j a j a j^ ■ 11 ji 4^ ( Aj|j\ 4 ll J 4^ 

j L i 760 mmHg «u Uj*j ^jj <j 4^»jj^ cmj^ûj Uj»j ^jj 

^Ij 4A 4^j4j ^iLLm»4j d4j CUjJjdJ öjJ f4j Lbd jj4Jb ■ 4 jIjjlj 760 tOfT 

JZjJÖj (_^lj4A 4 ^j4j jÎIjjMj »j4jJJjjjj4J Uj»J (^jj ^LmIj 4J (j 4A jiijjdj 

ö j4jJUdJ ju>4^ 



1943 uJIlu^j llLjIj jii*u4j ( Evangelista Torricelli ^jL o ^jgjj ^ <4 >iîi) 

o 4 jLm&4j t frjl J^S jOj JjJJSIjIJ tfjU 4j «t£ Cuj£»J 4 jIjjj tOOTT <j4£4j 4j (5jj)4J lj<A ^UwiO 

.mmHg 
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ut£*ji£ u<\~ Oalton s law ^UuU 

P totsl = ^l ^2 ^ ^3 ^ ’ * ■ yf iM^4 US l\ 4& ^4j1jt£ j4^ jjtl i h4j^m4 1 jjj4A 

Cimfrifr CO 2 jjUiinU 4 niU Oj P O 2 *U CfcJjS&J jl hi i'i" < nfrJ 0 2 1 ii 4 l JnJuAj 

P iZuj£^J ^LuljjjUu^J N2 1*1 A4 1 ftj t PCO2 ^ CjjjSöJ jLjuu 

|jl iti ilLti^J ^jjuui |j ld<Ub 4j jjjp ^j(£^jt£ lidJjU 
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4 ( kiLij tflj^ 4ij4J ) jli (jJiA ^jji ’^j4j Ûd4ii lj4A4fij<U cSJ^J J*^ 
P N 2 + P 02 + P C 02 *iL«S 4 j cPjJ»j t#lj 4 * *ij4j 

jl^ ^jbJ |^J<mi dijl^j4A (IjîU i m Q 4 m i 4 t ^ djjj<J |jli4^4j [^ljJj 

diJ (jjjJ6j (^Ij4-A <£j4j 78% (JT^j^jQ (Jjl2> <U4Jb ^jiQm#4j4^hU 

4jDj i i » jjLtiljb jj^jju lî ^jlfi ^jl ti n4 t4 u<4 i Udjj^A > j Ç> ii tAfrJ 

» f * 

(ZUj Jj-L4j4J 

tf ij4A4Sj<» 21% ce?-^ Sji ^iS *j 0.78 593 mmHg = 760 mmHg X 

û Jj JjjjjOJ 4Jd j > <*îi |(4 j j^\m^jj 1 1 h4j<mi 4 * U ^j j4A t Ci i iiA^J «*t m jijjij 

jU4Jb4jO»21 159 mmHg = 760 mmHg X 

j gl^4^A Jjl jL» 4J |jl£d»jl£ jJ I i* t*iJ4 m i 4 1 ^jljliAi û Jj JjAijj jJ |^j(^frj(^ 

^jA4jjj*J <GHui<U ^jljUa. f4Û frj t (^jj l4*î in4 ^ ^jjjtluijjJ ^jA 4 juj»J I jJuj^. 
Uj»J (JJj I^lmlj 4 J I j4-A u*I**iC |jj j4^4j lj£jjl£ 4 J j^J 

û l^6J ^4£ j l^Ojl^ jj UuM 1 4-iS>4J ^J iii j U4Jb4i c ûlli ^4Î> 
jQ IjU jiiioii^jj |jî II i.n4i.j4.«^4j 4ik O j4Û jlujj 1 

j*ijJ4»j jljU 4J flj% o4S |j 1 j “ 

ju4i ljjl^4^jjljK iiii jU jjjajiiSijj jjttitf4j4 ni4j dj ^i^jjSjlS ^jljj^ (_£jJ&4j 
4$ I Jj1^4^Ai jil j lj4j 6j U jlj4A jd^)li4J4J .*! » U4jj44 4 j c ÛJJAJ 

JJj4*j^4jj^1j j dj4jjjiJ4J 0 j4£o&j4jI J4-w* Û 4Jb ^jlJji jjj jjj 4J j4Jb j^/Li4j 
Ij^4j4 1 iiU4Jbj4Jb 4J (jJjidb Jjdj IJ4*<ili4A J'jljj^^J ^4^Ulj4Jb j4j Udjj4Jb jl^4j 
^jl JjS jJjJjj 4J (jlb^J dj4j»jU4J^ ^lj4Jb j4j ^J4$4j ÛJJ JiS-jj 4 î i iijjjj 

I iK iiii jU^J Aj 4 jlj 4 iiiU 4 A 
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ttitu&fcflAbw Atflwpheric P ( inAii 

Seibet}' PtcswfE [rpmHg) (owiHg) 

; • . .JP' ■>*" IP 1 • 
r t ' %, :t ss 

m ' 

HM < m & 

j îi® ' ■% £9 v ,-: ■ û 

m ■ i* j« 

1 



P 9 »«Wli 



iitMensl 



fmmHg) Btoad(amtb} 



r 

i i. 






-wEls 
' f : 'r 



iw # 



'■ m : 




%i3fefe / S| 



Ujib jLi (PjjjLS j ^jLLmJjAwAj £><£jjLS 

T * 

*St<A.j4Jk f JjU jtj<J £U*j4jIj3 ^ UIjj j£*-i j t£*JJU ^jj4yi 

IJjU <1 ‘ (jJjjjjU CO^ jjjjLS ^jj+4*£jj4jIjJ j O2 1 ^*>jj jîlS*}^ 

û w> 1 dj^jjjjij tjjU <j j 4 j jjj Henry s jLuij 
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jU j4^4j) j^^tj * jU c£4-k*1 

j2Lj) uJJjl^ 4 jIjJ tfjl^ ^J^Jf c I J j^ J^ ^ j^j^ (^Aj4jIjm (jUljJ .2 

I Jj Ij j Li4J A j<UJJjAJ i ii^jj 4 J 

jjli ^ll tjji ^ li4^ 4 jjaj jj t LjftJ C^JL^ u tllJ I m 4J |jl^Jjl^ Iin4 l4i!u4J >3 

Jjjtt jU4J juUj y tytvK j* (Sj^ lj*^ Uj*J ifJJ ( j^» **Lj4J »j4Iujj3jj4j L &? 1 n ^J ^ 

*j4jjjj*J 

t C*ij£*J (5 jUJ ljÛJjA.jli4j ( oJJjli ^ Jj ^ < jJ4iljJ jb ) *jljJ (jjj 

jU (jlj4-*4j Jjijli (JJ > iii < jj4jIjJ j (j yy ii <j j ^11^444-^44 (JJA4J 
(Jjl^ (jdj4jljj (jUljJ (jbjji (jiljjÎ4j (JjA4j U*jj 4A 1 Jj LU^AjjJ j l< i i,.# 
(^jljjfi^j iîUj^JljG *j I ( ûjJjt£ (JJf^ji 4 jIjJ (^jtS (j,U) orva^u^jj 

(^dj4jU j ji4J 

j!mi4^ (_£^j4Jj4j4J 4j4A (JJjuj djljj ^ 1 m<jj j4jJj^iLli U û 1 nfrJ ^4 j 
jj i I jljLJk-^uiji ^yji ij4 J (J 4 JS 4 J 4j4Jb (J 4j| j4-u.il lj Jbjjj 4jIjj (^j t'ii h<jj 

j!m<41 IjjK |jL4i4J 1 djû jj 6j<Gjjj 4^ (jr^ ■ »<j « ^j!1mi4j 4 uKb j4^4j 4jjjAJ 

*J4J jj dj4JJJdJ f 4< I JjU jU 4J djljJ a ll^n i <j J 



(^Jjj^4jljJJ (JjIjU jj (jjl*»Jjl<4j 4 jLmaJj ^4j 4jLLljl4j cr jlj4jjUj4j (j4luiöJ 
Ijjjjl. j(j (^jLLu#4j4ji4J (jjJji 4 jIjjj4J I jIjjK^J ( (jjjl. jU ^jl£djl£ 

j^4j»jlu«4i OjljJ I J4<4 jjj 4J tlldj 4<jj4jjjjlp ^jjj^ CUjll&d Jj 1^4 j 

djljj (j jja - m£jj ji ^bdjK (^j4 1 ni>4ah djjjlj ^4 j CjJudJ 1 OOfTim HQ (^ L-uIj 

f?4J t C*Jjjj4b»JjK4J I JJJjli (JUjMj jlj 4J AjljJ ^jjJjK (^A tJJ .<y.a\l jJ jU 
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TMifftsweiîeomsWj 
'>C. '20% 




1 J jjmj j ^4^4*1.11^41 ^<£<U ^jjjjltu j<LjJj£ j^jlj ^L^^J 

i û t, 1 0SmmHg i jj jijo jL4j - -^y 1 ^ hlj<4j 4 S > 4 j 
Ctuu^j 1 0OmmHg i J4£jj4jijj^ jU<u 

^ i l^m^jj jj n ..»4 J4 m »4j ^jJ *J i dj4jj4ij ^L 4^4 * 11 «^ jj ,jikJjl^ j4^4j 

4j U4A i »j4*ij4^l ^ll UjdJ (^jj ^jj4j L£ûj I jlj^ 4u» 1j 4J 4^jj4 JJJp 

c 4j4luftJ Jcj 4^ ^yjl 1 mi4j4 m>4j £j4j dj4lu jJjj4j bj^U (^jj 

^J HyM j4jj»4J (jçlufrJ jjjljjAj frj Oj frJ Jjj ^ 1ih(j4J ^J 1 0000 Jjj4j j4^4j 
69 mmHg jj*j4i^*j jl^ ij lOOmmHg 

(^4ÛIj1j IjjI£4j ^lamU ^£jj£!jl£ ^jl Oji ^LIjl ^jjjt^j<iJ44 JJ I jl UÎ4 j Uui^14j 4J 
CUj£**> 4£jj4JJJji. ^jjjJA. ^jJjli (^J jmS jj 4 jIjJ j orya^Luijl (^jLS ^1 *1 ,1.14 ^ 4 m .4j 
4^Jj4Jifîjp4j jjbj 4£ jj 4JJJjA. ^jjjii Jj^4jIjjj I Jj 1£4j I jklûjA 4 j 4J U »j j4A 
U4 jl (_^4]j<^\j^ jj ûj4ju^4^AJ 6j4jL£4j ^.1*4,1 jJJAi (£*j4jj4j4J c CMjJjA»JjI£4j 
jlidj4-kJJji. J. 41.1.11-1^, 1 JJ CkJjJ*jjlj jjIjJ j CU4A. ^4Jjifc*» jU 4 jIjj«J jLib j 
^|j|lm4 l4iSi4J ^jJbjj 4 LmJ jJJ Qii Cj,i.* ijj J*i4j j IS.4J jii. ^jLöjÎ (j5j4l jJ 
j4^4j CjjljIj ^jJL-uIj ^4j^jJj 4J j4jjjja. ^jjjjl^ ^ Jj i m <j j4j! j J j ^*ij^ iii £ jj 
jb jL^4j u ^jA 4 jjuj 4j4jIj 4J *j4j t CJJ ^LuLjLj jJja. jjjL&jLS 

I J £j4j jJj 4J jl J4-kulj4Jt uii^4j (JjJb 4 jjj»J jL ( jjwi 4 j jjj%^ h 
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4jJldL«4J jb4uU4A i£)\îj& 

: UjMj jlj ^j^jjl^ i5dLutf£jp4jljj j jtaiuS^j 

4j|jJ j 4 II^ ^U"..uuAji ^Si 4 MijUb (£»j4jU ^^i4jji4j jl J4-»y»Q4-A ^jljjS 

Ö J U^jJ^jl^ t^jl *J ) ûrtJ^ lHJ^J^ ($J J *** <j j 
jU ^4 £jj4jjj;j^, isHJ^ tpj^j^ <J *j»*Aj j4±\j>* j U r ^Sj J a ** *«^ ^ ^UuU jöjJj 

OÛj£j{j** û^<j cr— 

j-*ji j * i‘ ^j j ^1*4 * 4^. ^jj4J 4 j (jl ^j il jkiJO jli jU4aljjdU 4£ ^4 jI j 4A j4i 

(ji Jj ^ jU jiiauii^jj ^4 j i 4j4Îj^4JU^ qjJjIS jj 4*i*S jj4iljJ jlu4^ 

($4j ^* Uit4 -V j4j Ojl J ^J 1^4 ^Ajj I j kl i u (Jjj^ ^ ^4jjj^4JjjJjjj j4j 

(Jj44jjj*J 4j (Jjl IjUab f4j 4j4Jb I Jal^4^A.jjl jl< j*y jU4j4£ j^VntÇjj 

dj (jJja. (£4 JjjJjj* jlj Ji »j4j 1£<£a. jj| jk y .i 4J jr vm^ ja ^Aj^jjjjNj 
^S jjSjlS ($jlJj£ Uajj 4A t 5 j4jI j4aÛj 4j jjjjlS ^ J.u**< ji 4jIjJ ^j^jjjjiU 
j^i V.i o5k J> (j u*4a jl ^ 4iLj jUJ l -*4 i* 1Cj 1 ûl JJjjj jjhU jj(^4iLi j jjja. jl jjjuJ 
4jUUu4j ^jljUa. ^4 j öjlii jU4A 4J t 4 jj4j jjijli jjj^jLÛIjJ ^1i»i 4 %, j 4 jijJ 
jîlLu4j4ii4j t I J4*4j u *UÛ4j 4J . jl£4jLyi jUjj “‘^J 1 (S* j4jjjjSb (JJ^ 4oju>J 
4j4jIj4aÛj4j f^4j j I^4 j4jjjjv 4J »ju4^ ljjtf»|4jjfU^i jU<J j* V i JJ 

JJ • gtfj j4ÎJ4JJ^4J Jjj4£ j1^4j4ajjjv 4J jjijli ^ qjJUi£ jj4ilj J ^j\Sji#4J4*&4J 
j l£flj4 Û^p jiijl ^lSfrjlS (J4jljjj 4’îtnjjjU jl£4J ^ui ^Uji ^jJjS J Lii il • ***- * 

(£»j4j1JjI£ j j1S»j4 m | \\ yk jU ^&ajlS (J>* ($j*4j tTÛjij 

jl^4SlJj^»Jjjj 



166 





QjkU^O tt) ^|JJj4-fc ^jt Jj£4l^j4^<J j likAjjjl J^Cu4j 

* j<£& iJ jt£flj4 UJja. ^jJkJja* jiIj ^jtSûjlS Jj bh LiO jj<U& iQjÊû J I jLit J4*4 jÛ<4 

<S 4j<a plSdjSj^j 4S-uS<J ^jjSjjj * (jlS>j5jdj ilöjjjao ^jj 

J l£*j£j*j <1^ »jla dj<ijjSoo jLS^jSjdj 4SrtjS djJd jU j qL£û>j£j*j 4S ftj< 
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» j ;j4fcMj^Lii« 4 jjj4£*J j4jlU^L£i ^j4j t j4jJujA.Ui ^j4j jIj 4jj4£*J 

4 i tj4^4j j«i 1 14 >4 tjtjwi t g4 j Ojt^i) j b 4j j 4£*J j l£ Ûj5jdj 4 £Laj£ 4>jja tft Ojj 44 

O^jLîjfrJ (j^J tAdjj<A ) jl^djijdj 4 < aj^ ^JJdjQ jjj^ju (j^^jIj (jjnLÎ 4 jjjjpM 
£L»dJ 4J £J* 4 inj^ jL» 4 jjj4£*J c ( (^^Jd ^jS jûj 
I X (j1£*jLa»J 4*4«1£ (J<£jj 4j (jl£4a (JjUjIj4*Iiii 4 A jlidj^jd j 4^4 ^JLA Lbdjj4Jb 
Ij^JA 4 mj^V 4j ((jlm j ftjj ) (JJJdjU jj jJjJJAJ X 6j4jt£»jLt*J 4 Lj (J4_£jj 4J j 
I Jj4 1 il4j j lnlfrJ 0j4jUM dJJdjU (^JJb4j ^y Jj A jj|J4iiilj4Jb 

(ji UnJijj (^JJ4jLi4j jl$4jl^4jUAJ 
f4J ^V4 j (jIJ4—«Ij4A ^jJ— « ^OifA^j^J ji 4 j«LA (jI*-«JJjj JiStJ** 

(ji*j£Vl^ ljjl£*j£j»j 4^jftj<4J jl^4jJjUjlj4iii4 A (jjA<U 4jQli.djLjdJ 

j1^4jLx djUdJ^Jjx jL ,j4luiljlî ^^4jdjiC«4J JJdjU ^j1^4jLx»jLa»J 

jjJ d^j4JjU 4jjuji t 6 j4j4£*jUjj 4juiU<A ^ l£4 £J jjjj L» j4^6J Jljj Ij£j4j4£^J4J 
(^j|4ji^J i (jJ^J I Jj4j 4j4JLa (^iU jU ^jl£>jL*ftJ42hjJ4J 4^ AjjiU JJ (_£4jLxûjUdJ 
. CMjJfrJjU dbuijjjlj (j4jLxdjL»dJ 4 j j jIxjjjjU ^IjjL* 
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jiSdjZjij 4&k4jiS PH j j>JjLS JuJi 

t jJJJJ 

*jijj ($ 6 j±j 1 ( hypoventilation ) ij*<£ ^ijiuuL^a ^jijj^ ^ajL *j 

JdjJj <J n«4 1 (£6j*j6J 4 jUj^^J IJ>j4jIJ 4 inliiA 4^ çjjjjl£ J J ti 

jLoljj^J j ■*" ti^J Cm^JjJ IjjI^4jIui jU<J 4^ ^ 9^Aii£jj4il j J j<J 

yjJjli ^J l ..i <j j 4iljJ ^ll ufOiM<J (Jdj<JjJijj<J ^5JJÊ4 j ijj n ja> 

( hyperventilation ) ijjJj ^i j<hjL<a ^jijj^ ^ajU^j t*j<jij<^jij<i 

jiiJ < u^ 6J 4j<ilJ4uiLt4A Jjljji jj 1^4 1 4^ jjijl^ JJ Ai a^jJ<LiljJ 

j Li jjl£4^jJj(£dtliJj <J 4^ jjijl^ 1 1 ji4iljJ j4j J4jJj4j ^jj bj 

jjijl^ ^JjU^jUjIjJ ^|jlL«>4j4ut4j (£«j<jj<j<J t jjj^. jU4Ûlj^aJ j Gjuj»J Cx^jjJ 
jjLuIj4j jliMii<lj4J jjljj^ IjLûIS^J j^jjj jjj jj Ijk4u J 

j djJ^ ÛJJ4A ^jLjIj j^4j 4^ J^ g^ijt^ J JJi«i^jj4ilj J jjliiii4 J4«ji4i ûJjîlJ^4 
<J <5 ^jQjj^ j4j (£6jL<J ^JL^jJUai (_£jA<j CUj^J<jIjjlj jjl J4juiU<Ut (£^j 5 
j4Jb4i 4j4 U^SbJ öj l£ j4j JJ J jlJ4 * u li4Jb JJjli4J c ûljjöJ I Jj 1^<Lluj4j 14 * tftAj 

500 ml j4^Jjj 4^ JjJjbJ4iJj£jJ j lj |jjLuib jSLulj4u>li44 

ûlibJ 
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Waimal 

wntiSaiio.rt W 



mtmite voSume ftlmirs) 



J«ULU IjjLSOj-m jUj 1 jS<j4Aj 3*J ^jU4l jJjAn ^*jU 4J ^fjjj 1 o5ojIS4J 

j*4j£ IjiiîtS^J t *j4jfjOuj<U JJJ J4*«U<J& ^jIjjl l iiijjJ ^J^4j^»d0 j 





Jj ^IjJ* LA»jj<Ub .(£ jjjJ<U4«U<Ub ^ij^lwjjJ 

jÎ 1L<Mj4 m * 4 l (J*j4Jj4j4J j(^»j 4AJJ J^ ( PH ) ^l^jS ^jA 4jIkidJ 

^jJjUb ^J H.i^fcjj^jljJ ^Iw4i (_£d j4j 1 JJ <U MjljJJ jj4jl£ ^ J J i ^j i4iljJ 

* jj jU j4^4J *j4j^JL* < u>J jjJjl^ (JJj-^jjMjIjJ aj t (jJji- ^UjiU jL» 

: »jljJjliMjt I J4 jIj AJ^ (_^4 jy^jU f 4J dfrj ( H 2 OO 3 ) djjjjjl^ jJ 

co 2 + H 2 0 ► H2C03 

^JjjU ( Jj jlj jjJ ^jUj^j<LAj4j Jj »j4 liiibj »gl4Jb djjjjjl£ jj-ujjj bffil&d 

U*j*jlj»- ($4 m » J< jU f 4J d*j ( HCO3 ) C,UjJ jl£-U (PjjU J ( H ) (J^jjJjU 

bjljJiliJU 

H + + HCO'a *• H2CO3 

( H ) (JŞ^jjJjU ^jjU ^1.i» 4^ J<^4J 4J4A (J<jlj4JkJLJ ^4JJJJ»JJ4J PH 
bj4jlj4JJi4i f ^4J t Ol£*J f 4jS PH t ûlii Jbj (jjy^JjJjU (jjjjU Ij£jj& 4J 
(|ilSm4j4 m4j 1j£jj 1£4J Ol£dJ Jbj PH t O L£j f <£ jr^jjJjU ^jjjLj IjjjJlS^J 

^l J4**/lj4Jb (jjl Jjj ^jjb4^y»J OL£j Jbj jl£* j4jjjjk jlj ^jijlS Jj 

Ol^AJ f 4£ jjji.PH 4 j 4jli» f 4 j dj c (jr^jjJjU (^jjjLj ( j~îi »/4 -^ ^jJJbj j f *£ 
jG jJ J ^jl * a uA 14 1^. * Ij^ I t Aj4ilj^^ 4i 
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C>(£» J Jbj jl<4j4jjjj^ PH j jjj ^IJjj (^jA4jjj*J ûtli 

^ Jjn i < jj4jljJ ^Luuu4j4Ci4j jljJJ ^JjAjjO j u^-jjJjU ^yjjjb <£*j4jjjj4< 

jÎ4jjli l|j4j 4J j jl^4j jM 4^ Ç> Û4j<^>J Aj4j j4 t JJ^A. PH j jjJjlS 

^j4JjL j<J<J i-jdjlj jjjjK ^ Jjiui<jj4jljJ ^jCUiM j4jîi4j ^C>4 mjU (£$j4jU 

^j44j C mj A J j jlJ4«uuL4A ^jlJji j6JdJ jj 1 ujA PH j^j4mjjU ^^j4jL 

(£j44j jl J4 x^L j 4J& ) IjJJj^ (jUj}b jLj<U jjjjK Jj m<jj4jlj J (J4 j4jIjj 

^j Jjjjbj ( ÇiJjiU J j Lii 1 1 dj4jjjj« ^JjMi^ji4jljJ li i n4 j 4 jj »4j 

4j 44 j»j4jjjja. PH i£dj4jjjua4£4j (j JjdjJO Ijjjja- jQ 4J jjijK ^ Jjm<jj4jljJ 
j4jjjjl L^i (J-J4J ^U jjjA. PH ^dj4jjirt4< f»4j I JjUo<^L^ ^j jjJjLj ^j«4J 

4îUj4JjL j^j4 Ujlj (jdj4j jJ C>IJ*J j Kfl>j^lj^j4< a jSflJJA j >4 j4jjJjuu j 
^K 4J fV4j ^4<4 jJj 3 ^jijLj j j|JOoiL4A (jljfUj ^j^jjjCjj^J jj *j4j4£jLjj 
*Jj4^j4A »j4*ljt»J 4jlj4ajj 4<4>jlJj< IjjjjjK j<jj4jl jJ (£»j4jjJ fji 

(^jfjjU jj Cmjjj4jjj (^LLfrJ _ 4jjj^> <a yjjLi*4jj4j CjjjljjL j^aujjjjL ^jjL 

ltUjo4iij^V4J j U»4 jj Jj4j]4j 4j L a 1< Jj^jJj j l^4M J, j4. ik n 4jLbJ^ öjijftj 

rhythmicity ( (jJUmuojj (^jjdjL )jL ^4 jLL^4jU^Jj 4J jjljUx (£4 jL^*jL*J 
PH (^öj4jjlo 4^ (^jA4i jjj JfrJj U 4 jLUö>jU^ ^4j ^jo 4j2l1^^ J OÖnt©r 

jL4j jjijK ^ JJ ii i< ji4iljJ (^dj4jjjJjki Uj4j4J c £U*J (£jj»J j^jljjj tf4iC# 

^UdJ - 4jûjji (jJjMi 4 Jj4j 
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i*îrt I j j4*JJj^ L*i4j4j jJ<l£*J ^UiiJ ^ V*U 

^ Jj±jl£^j4jIj J jîjJjbj ttjjoji-W PH (£&j4aj d»j<tljj£d Jjl J LÎ L j 

ill^j 4 jjjaLj 3? 6Î>^ ^iK^AjS öJJU j4^4j 4jj ^Ajj^fijjti gJJi j^JjtS 

jU4A<J t (Jjjat PH ^fj-GjjJ f4£ ^j-fc ÖJJJ ^jX*^ <j4*J J 0^*U 

(jl J4, i ii U<A (JjljjS jjl JjU ^j Ad 1 * tAj 

jjKrtW <£ ( PH ) <J jljjS ^jUuIj u^I J 4_mili<^ *jj4Aj4-* 

tS*J^ Si 1 4*j4ajjk ^UjiU jU 

jSjj^ ^ijjjl^ L 1 , ..<j 'i I J .1 JiGui4J4Ji4j ■ -j* A 

IfjfjJbj <J»j4ili4Vj y ltJ ■ A ^ yl 0jS*Jfcy4j jjjjjSlj^AU^J CuuJj 

^Utj *J*jlji.<J d*j j*4jjji ujjJjli ^O J iaSjj<jljO ^ Q*y<j <ii<j 
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80 — 70 % J<ktfdj J^ijjj4j jlS4ju*jj4^]4rf 4 jUju£»j£j^ i *JJ4^j4A 

jJ 1 1 1 1>4 (_£jj4j fcZ*l J*Jjj 1 1 tS<J jjIJ4**jLj44 ^jljji 4 jlj^ifl i 4 4 (^jljjS 



CMJ j4jJJJyti ^ JJn^jl4j)jJ 
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: ûlMi jjVXu&ijJ 0jLu«4J AuiAj 



^1*111(4^4 mkU (JjA 4j Ijjjj^ (J LûjMj j L»4J jn\ m^jj 
j|j4-wjU44 (^jlJji j4n»4l 4 j 4A ^4^ ^£4jJj4£jjl£ j AJ4jl jli *j4£jj4jjjj^, 

<jjjU4J Uj*J (^jjj ^iuuU ($jj4j ^JJdjUoJ J^ib UjdJ ($JJj <_r^^ ^J 
(JJ-Mj ^V4j jjjjjj (^£4 j*jU JJ 4j4Jb CmUwIj4A jÎJj^ (J Uljj I JJjJ ^jjl J<U-uU<L* 
QJJJ UljJ4J JJJ Juijj jl£«U jj-uu ) CmjU »j 4lfcajJi^ JJ ^LUu4j4-iÎi4j ^jjjjUj 
) 4J4A (JjjU) jjJA. (JDj4jj4j4J jU ((jjj^ ^»>1«^ ^Ijjj4i 

jn^iii ^ jj j '/. 97 (^4Uji bjM j iii) UJ |^iUib jil J4 j jiI i 4 A ^££jU4J 

^jl J4_uuU44 ji U jjUj (J4 juu(j 4A ^jjj£ (^UIjJ dj (C*J^-uu4J<>J dj4jJJ jl£jAJA4J 
4^jj4jjjj^. jU ^jjjjjl^ (^JJui5jj4jl jJ (jjlliui4j4iii4j (^^ j4jjjjj4£ (JjA4JOJdJ jjjJ 

4j c <£ jj4jjjja. ^|J4Ajii^jj ^ »b. )^j 4 t 4j djUuu^b j4jjjj^ Ufû4*-u4j c >4 \j44 

4j 4A jlJ4iiiU4A (^jljji j4ji 4J (^jiCjjlil lj ^jUtu«4j4jji4j ^101 as 

^jt W i»4^4 n>4 I 4i (jjjijUj 4jj^j<luilj U (^j4^Jjl^ 4 j4j jÎiiiC j^4)^jiuî4| 
U*> >\m^jj |jjlliii4 J>4 jj>4J (^4j4jjjLû4^ ö j t dj4jl£&J ^4^ 4^jj4 Ai4jA ^ >j\i u*tî jj 
Ijjbii)4j4iii4j 4 j j j* tlu4jh j l£dj£jdj4iU-aa£ C>l£*J jUj 4^jj4jjjj^ 

CUjjljJ^J jvjm^jj 7.100 4AiiU4A (^0jU4j j4^4j jjJjl£ (^ Jjm^jj4jljJ 

jj l > n4 t4« ^t jj »j4jIjU¥j (jjlj^ ^j^4j CjJjniU jjjJjJ ^4J*jUjj 4-uuU4A 
t Uj*J (Jjj l/UuU ^jj4j ^jidjU jj djd j4-uu4jj jjJ j4jf<j . jjjjli (JJ-Ji-uijo4jljJ 
j 4 i j 4 I 4j 4-A tfjjUj (Jj4£jjl£ jjJjli (^ JLkiui^ jj4j I j J (Iuii4j4i& 4 J ^JjjJjUj 



176 




jilLn4i4<M>0 Uftjj4A flj i (_£j-ft4j jl J4^jub4^ 

^ioiu 70 mmHg jijj. jj *j4Zi±*<& 4£j^4jiijj. 

t£ftj4ijj^j4& JJ jl J4**b4-ft (Jdj4jl jjli jr> ^ i ii ^ j j ^dj4jjjxa4i ^jij^Iuilj 

hypoxic drive cmjj^u ^jj^jiij^ jji^ioi£^j ^ 1Iui4 i4mi4 * 



: IjLu$> 



4) jj^JjLS ^bLuuS^j 4ÛljJ J jutuiSjM 



j ÛJi»Jj<LUJ lûJl^4J jLj4j Ijjij^. ^jjl^ftj j uu#4S jj ^4j j*J jl£ j ft J ft ^Jj^S 

(J 1^4^ Jj4 jjjja. jU ^ÛJJ^ ^ aTu i*j > u (J*j4jj4j 4J t cbjUu4jdJ »j4V^m^ (J Jj4^4j 

^fthiijm j(j 4 j 4 JJJA. f 4 j Ij^Jj1^4J 4jIjjj ^JJAji^jftjft ^uu^JJ 97% ^ 4 ^JjJ 

j ^ irtS j j ^Jj4iS ^JJJJ j4-uu4j d4J (^4^JJJ OljjftJ I JOJJA. (J4jjjjjj-û (JjJJ 
ljJiftuui^j!l (^j Jjjl jlji Uftjj4A I JUiLi 4 A 4 iLk jjljj^4j jt S < u Lai jj »j hl<A 

4 ^ 2 , 3 BPG l£jj 4 £ ^j t (juftj 4 ^ (_^ 4 Jj t PH 4 j ûj 1 w i 4 j»J û ujJ jljrtS 4 jj 4 J» 

jIj^4jJ 4A ( jJJ^Uft^ JJ JJJ^ ^jlSdjj«j4ijji (Jjjj j4-uu4ijj4^dJ 

gjijl£ J Jjui£ jj 4 i I j J CftJi (jjjiJbj 4 j ^IuMJJJ jt^ 4 jliîi 4 jIj£jjI£ 4 J 

( HCO 3 ) Objijl£j4 (jjjjb j£a j ^£oj4-uj ^^jftjiuKU IjUjVj jb4J 

jj ûbjjlLu (^jjjb ljjj»Jj4 *jj I jjL^4j (jdj« jb4j jjj^ I-^^IOI t »j4j jjj I jiS»J 
jliftoj^ji (jjlbi4j4u4 1 (jSi 4J 4 jjj£aJ j CMjjSftJ jjj(£ (J J i n £ j j 4 il j J 

CMj£»J4iljJJ 6 j4jjj^ jb (jdjlji ^ <$j44J 4JS jj4JJJjaL 

(^j^ijjj ^ftJjJ ^^4 j (4£ij£ ®j4J (Jjj-b-uoi J (^SLCujj (£Jj4J 4j4j »J l4a> j4Jb 
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jli jj tf^jjj Ijûjji. ^UjVj jU4J ^êjljj^j 

( Hb ) ^j 4 ^Jj4^4j j *j4ljjjfj£»J jJJ^. li^jj*-j<i jji. 

j lii4J jjJ ) c> } j <}j JJJJJJ^ji jlj^^J ^ujlSjfclA Jj4Sj4A 

fj* jljA. J (ji^J Cu-ijjJ »j4J^jlj U^4l^ (£J*4J c £u ^fljşauj Jjj 

+ 2 

4jl.Ûii (Fe ) ^iuli J 4JJ4^J4J »jjw (jjljSjfj ^ljj^j ^Jj4S i ^jA ^jj^S 
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OxyncrW3*Q^ft 



^jUIj J±M<£jjL (JdjUjj 4 l » . i i J±A 1 

Cmj (jjUiU yujiS^-a ( jI mJ a ,2 

Û4f jjUU (£0 >JJm» 42mujju .3 

j«i it4 J4 ni< I jjUU jlli i^ ft4 4jii j 4luiijLl 4 

il>lj ^Ubiti ^jjUup 

I n^ji 4J 20ml jJJp. f4ÛUj4j ^4 j jjjlJ 

Jj jjt j4l j44L fljflkjljip ifV J<S4J t JIIjaI 00 ml J<44j 

jUU^l û L£dJi ( Q i.i A j jTl) jij^ ^4 Aj4m J4^<J ( w4^> } Ujib 

tj (lOOmmHg ) ^ > _> y mSjî ^ * >id i* • * 




AJ ûdbuiiAMJ ûttJ j & jj&şj ( jjijjÊAJû&b 3 ^JjSiiAA ^SyJjLS 

t jjfrmSjp ^jLLtf 4J Ami4J 

&*£) & ) < 4*'*î 3 l? heme ^sîjj/ tf**^®^* j 4 -® 

+2 

A »<L 4_>l J LJ (Fe ) *> 1 j j ^ ^ | Jjj4 ^ 

j < U4Jb jîui4Jj4ul tld< * ^ j J j j £ ( 

jl >^ I qlujlij ft J ^jfLj J j * lS j4Jb4J ^» j 4 Jj 4 j 4J Ç > jJm *4 >»J ( O2 ) ^ j4 

^;Jj4j£jlj^ 4 jI JljGIjj4J &\ A u£jJj<£j4Jb 4jjj t 4 j4jA ^aib 



Deoxyhemoglobin + 0 2 






> 



Oxyhemoglobin 



t cjlJ^Jjj j (*gau«£ji gl^jj4j 4 j^j4j1ui4j d j4*ljj ^4j lj£jj(£d 

Jtf Lf^J^ d J Cuj^^J ^ 

dj t gii4J jjl£4Îlui jlÎ4jl£dJ I j5fcjj l$4j Aj4jjjid»j»jk4 j^uiSij^ j A 

(£4jJj£Vdj4j j 4>j4, >~>n4 i ^jljji ^4J Cl l£dJ V4 j4jj1^4jIui j lj Jjj ( jJ yjSljJ ^£Jj4£ 



j4A |pj4Jj4J4j 4444 |£4$lS>uA i$4j4S jJjU 280 4) j^Uj lj jJj£ gS444Sjj£ j44 j(j 4J 1 * 
>3bj ^jiXûwljS ^UljJ i$4Sj^i* gS4j4jl? j44 4 4lUjJ t^unlj (jJj^Sjljç (jU>lSj4i4 <jSJ4j4S 

4J44 (jiteSjj ^4j4Î (j^b d4J4) 



t 
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j loading reaction ^j^ 

o^^jj ^ d<j j jtî unloading reaction 

ûljwjy jU<J jîj î ula jjijJjlS j jLd jljXJ^jb 

(J<S1jJj ^dJ *Û*j 

Deoxyhemogtobîn + 0 2 ► oxyhemoglobin 



^ii jUjj^j 4^ *j4Jdjlj£îjj iJjjtVu ^l5>4u*4JdJ Jdj Aj4jjj GjjfO j4$4j 

ou jijAujij^ ^ijMMj^ndi 1 0OmmHg 
(^<ijjj t oj. 1 1 0OmmHg Uj> j iSj^ ^ 

^m£j& ^iWhi (^*jJj4J 4 j»jJj fdut «j4jjjjJ£juA 4J |j^U«£j^ 97% 

. LjMjjSjuA U»jj4A j C*Jjj J ^jl£j*iê 





^4^ j * * iS>4 * ( j b4j lj^ 4J jjj^ lj^iii^4J 

4^ii b4^b ^jl Jj^4i j 1^4 1 LSi ^Aj4jj4j4J c >j4ujAJ 
j jiiiSjJ jlji g£jL»J (j£4J»jJj Ij jj^nKj j ^11 uj«u4-»Î»4-i 

t 4 j4n1ui^jj jilLo4J4 it^ i (^jA4 > jjjJdJ jyjl^j ftj 4 j i n^ jJ jJ4*<i JfljjJj (jl£LJj 
jJJJ^ 4^ t4jjL« j4j jJJJJJ .4>jljJjLijJ IJ^J4 j4mi J4 d»j 

^jtLn4j4ii4i 40mmHg ja&û »jij£ ^jUj ijjû ^ 

(jîij ^4i cmjaj 75% jmj1£jju 4 &*yij ij±£ij*j û iy^^ y* 

<^4£jj<JJJjA. (^jjji (^jAO I I1<JJ j 22% 4& (^*jO CmjO<S jU»J »j«OJj£ 

) (|jlLi>4j4A4i J ( 97% ) j<£<! 4j4j Jjj ljSM jl^oLL jj 4jlj^4jj4 A 

— j4ii*4J d4j <J *j»Uj ) »j4*îVi\i»J ( 22% ) 1 j4j jj4^jj«UiJ j ( 75% 

jU<A 4u4Jt (jMjU u & jlxlu ta OoJ Ijjuu ^KaJ dlm4^ lj^jjl^4J ^4 j ( gJJJ 

^ » j4jI LiidjJjJb (^«jU<awO <£ djdjlji. (£4£4 JjI£JjlA 4J »jljjjluOJ ^jtulj 
(j£JJJ>J jj4jj <£<JjK1j#> j 4<4Lti^ (^jjjjj (jJjj4j j<£<U > jIjjjuQ (jUjltj JJ A 

CuJ I Jj|jrv£4Ll4Jb ( jJJao^ jj j<u#<J ^ I JjJj^ (jLjjdj (£*jU<J 



jj 40mmHg <j jUIai^ jji^jjyiU^j ^llu#<^<^<j Udjj<A 

ij^i»k<j »j<ik<^JjK»jl »3 ^jjjLj ^>0 f <i 21mmHg 

( jgj jtfj * » 4 j * ii^jî jj4m jjjjj 35% i û u 21 mmHg gr^ • jjiLimj^ ‘L* 

97% i ûL jîivn^j (jjUumj<jL4j 1 OOmmHg ij<v»K4i ^v<j <j<a 
^<j (hypernea ) <uija ^jjjju^ ^jao t <j<a ^j^jICjaj* (^jj ^joj# 

(J<jjjAp j4j I J<jL£ j»<J IjjQiil j (^jUiill (jjK<Ju«Ij (J»jU<J 4j4jjjjj»J 4j1Ljj 

<J (jj4^ij^J 35% j4&4mk t CtljjbJ Ijjlliilj (^4 ^Jj#iU (jÇ<Jjjijj* Jjjj j!j4j 
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j uiJJ^ c t ^- ~ ‘ tl,4 -» *j*Sij4J jojiSjj»jJk ^^uiSjjjtS 
<> i kaSy<^<U <U jru jijfc j a i A (£*Jj4j j4j « jrOh i . 

i jj <_£ Jj4lfc 4 j jrujiifcj rt j ft 4^ (_£»Jj4j j4J AjJjjlA4j jl^ 210 ^4^JjJ 

jtA i it^jJ (^^j4 i tj< jj Ol Jd jJj4j& jjjjlS ^ J 1 1 h£>jj 4^4j (*4j û t i i 

(^j^«< jIj4j LAdjj4Jb Oj (jrojl^jjjJ& (J4 ^ 4J j \ ft4 \ JJ4J ^jJj^_LurjjJ j 
»JJ4 Aj<A C) L£jj ^4^ 6j4jJja» ^jA4j jn^ i n^jj ^dj4 tnJ dj4j4^Jj ^4j i Ljtjj^J 
1*5% 4j JLû 4£ jiu^4j ûj4£a. t jlji <^jbj ^£jj*jjj ^Jj4j 

j i n^jJj U> jjutli 3 /o ^ ij J IjjjV4£jJ jlj4J |kV4j 4 j 44 ^ * * *j l^j A tA 

CkJJ IjjjJmi jLû4Jb4J (jfûj^ Oj4^J jllu/4^ j4^4j dj4j1j4^Jj4j C 4_»1jJJ jJJJjl^ 1 1 A 
jjjjjj4J * j QJJ4A A ^..XjtjK jjbj jL 10 % ^4SLjjj 4 j4jIj4J 

J (jÛJj rtl 4 ^j^4J CMJ»J Cm-mjjJ jrUjl^ J AJ ^ Mê^jijlS ^djjj 



185 




j j3 \jSi H jU)i£j)LS PH J |£4b 

t 444A jUuiiSjp j^4î^4A 

^lAêlaj^j OL£»J ^4S i I jjl VtAlj ^jlfUJ 

^jldjS^J ATP (£ijj 4 j4A ATP jlj£ Jj^ jUI*^jl» jlA«U 

4j 4A (j|ta.i n^t jj4j jlji ^jllJ u^JjJ 4J jliilJJJi J Û4i>J CMfJj^ IJ4 mjIÎ4A4jH 
ÛujSaJjdj (jojiijjijSbj uQfi IjjUIaI j ^jLS^J jjjUjI£4j ^4£JjujU t dOJ4 ^. j4A 
(£Jj4j Ub6jj4A 6j t ûLSwljJ (£jl£ jl&jlui JJ jljj ^ 4ikA ^yoaj^jj ^<>j4jj4j4J i 
^ l^4J CiUdjlJ <£jl£ (j Q^ i ii^j j (^Jj^S jj jrujlSjA-tA <Jj£j& jU jl^^j 
4 j4j4Î jjaj4£> ^4j j 4j4jJJbJ f 4^ jrt'Vm^jj (JJJ IJ4 £Jj*miU Lj1Aj1^4j 
4^Jju<U 4J jj4*iib (^» jjm » 4 » (^dj4jjjji j CmU ^AP 

• û iUbiJo4Aj4j jj ijl^ JJ lmi^U jIjJ Uajj4A IJ4^djjtUjl^O 

|t4l 4 j4^J^miU j4j J (PH) t ûlljJUjjî jAii 4JlljuiU Ijfujl^^J jt4i 

jgjjiSjiOA) *j4lujj£j*JA4j 4j42j^*m4j6J jgivjjJjU ^jjIj ^ Jj4Jb 6j4jjj»J 

j^jjjjU J j£jjiSj4jA jljJJ ( OlStjkjU j4lijj ^jlj^S d*j 

t jujiS j4JJb j (J EVm i <j j jljJJ ^ajjLA4j »j 4um »4j j4j (^JJjjljV (^jA4ll»aJ 

u> jj i j Uj ) PH jij4jj t»4^ ijijuiU Bohr Gfföct jj* l^4j ijijj^ 

jjijlSj^A JjSjA (^ 4 j 4 jjjXi 4 S (^jA 4 jli»J d 4 J»jljG ( j^VjjJjU ^jjlj 
jj jgjjlSjajU (^UIjJ (£»j4jjjx* 4£ (jjA4jjjdJ 4 j»j1ui ^4j fij j ^Vm^j j jj 
fJjJk4 UiiJ jjLjj AjlJjS ^4 j t aj i4 Vj4A IjjLS4j jmi jL» 4J jrsAj^iSjj jjj^J<U 
(J4 SJjlmU jLj 4J jJjl ^JjjJj4JJJ jj^oSjj jj jl&<U (£Jj4J (^Aj4jjjja4S 
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U LT*JL^ ^A4lljdJ PH JjtlijiZ IJjJ^Ujl£4j 

c iZllfLijUj PH j4^4j ûlj^Jjj ^jj l Jj£ ^4 j ^4jIj4ajj4j ji jl j^4j]^ 

j.t iAiii^JJ |» V<Li ( I Jjl£<J iS^ ^ CiJj^frJ & jjUj l lYta^jJ j* 1 j I ^ J * 1 A ^ J jiS 

lt^^-UjO - 0 (5J>* J u<L f l^JL^J 4 ^ 2 tr*^ 4 ^ C>l5*jJU<£ jIj^<o]<la 

jxo^jj ^Aj4jIui^jJ4J U4a ^uj ^jA4j ; Aj I j J-t Ln t J Jj l*v I i A J&J * i?<4i djljj£ 

(PH) 4 J CxmiIj^jL jj\£Ll ii »jlj£-Lm jj J Ij ( PH ) ^j^jj ^ ^ 1 j^*jI^j a 
C lljJdJlj 4^jj4-LJJj^ ^UwLj ^ ( PH) <U 4JdjJj ^4J 1 Ajlj^lmjjJ 7.4 (£ 

^ (PH) 4j d JdJ jluUJ jl jrv^<Ljj<LA ^n'Uu^jj ^jjjJUj Cnulj J*i Jj K i \ A 

ûlJAJ jLulu 4jIj4ajj ^j 4^ Ijl^ lJ 4 X ^4^4-k ^jlLLiJ Udjj4Jt dj t lj*4^ 

) S ^jjjj *jjii fV<U (PH)<J 

jAJjjIja JjJJ jU<lJ I *<VîKd 1 ) CilJdJ jlui n Ij ^ULuu4j4uui<U ^^jÛ4J 

^4i jl j^4 ‘ 1 U A j4duu4J 4->4_A ^jjUj ^ j4 ^ Jj l£ ( CllJJJjj I JjUjI. 

) CilJdJ jl in 1\ Ijjj L^sa&jJ ^Qj-j4j4Lmi4j JÛ>jJj<L1 jJ»jjA& (_£jl£j1jj2 Ij£u3l$4j 
^AjAi,ii£ijj j4-*-u4j 4jk4A JjHaaS jjjA&^j LSi ( OlJdJjj j lik4u jl-l4J I J^jlUUJ 

^4ij (^i>j4jjjj jj4J ^jA«U OJUfrJjlj^ j* A ,i i i <j j jj jujiS^A-Lfc ^£j£jA jljjjLl<A 
|J jJj 4^ ^4JU jlû4 A4J jbj^*4J ^jljJjt i7i W ls4^ j4j LtAjj4J ; Aj4 I*j4^ 

|J (PH) jlft4-44J jJ4ij C> mjj J djU4^ ^iif CUjjl JJ& J U^jj4J (jjlji û ‘ ftjjJ 

UjtjU^. (j^j«l2 
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'>îf- 



p 0 (r.titl-k}) 



*i,eS<ik* jjUj *j<i ^aj4Ê jth ^ijjjjbi *■ 

CMJdJ | jjQjLtl \j4j jjjUjL^4j ^1£<jLIi jj 

<u« ^j<SjjIS (PH) J ^J^S u *Ju<* j!S<SiJjlS*jiji 

ljilS4&JjwU (J«J jJjJ-« (Jjji jli<J yjji. IjiiilSiJ jljeS<ii<* y1J>...<ji 
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: ûl&AU}2,3 BPG 



( 2,3 BPG ) 2,3 biphosphoglyceric acid J±y* is**jy* 

\ ta <J Ijfrj4-ijj juû frj*»4 mi ^£jljj£4J jj^ j£djj4-A 4 Cj l£*J 

IjjjjA. jQ<U ^ ( 2,3 BPG ) ^jjjj4-A (_£ jA4j (Z*JJ*J Ci-ui JJÛ 

(^<>j4-ijJA«t£ dj t U^-4-uSjJ JJ jsjji^jAJ-* ^jSjA ^^J<jjjiû4i ^jA4lIidJ 

^dj<jli-iiljS 4J6jJuj f4_» 2,3 BPG ^JJijL j ^jA4jJiAj jjU jljj A t A 

h^jj jdjftH-u I j^ Lftdjj4j® *j Ct Jbj jULLLii jLj ji jl jr^4-U4-A 

j (_j-aj4^ (_^4_L ^jjjjbj CI£*j J Lj j l£<ûLiû jL jj jl Ijr^ûiu 

cl JjL_lAIj |jji^4J jjjLjISu ^4^ IjmU^J jyLirt^jj jjl 1 1 u4J4 mi4 I ^A>j4j jju 4^ 
j V> * i^ ($>j4, l*i iiiljg ^jjjjbj ^jA4ljUdJ (jJJJ* djliir (jL4-44j 

4 Ci lf*frJ Lj jjj£4jki4Jb (j5kU lj l£ I J-a L a<j4j ûlL J Lj jl£4jL^i jL JJ jl I jv^4jJ4A 

Cmjj£» J jp.rk.i.ii^jj j jj (jgujlij ft *A jiii^j^ IjJ^jLjj^hU 

Ijliil^J f^4j 4 CJju C ma ijjJ 2,3 BPG CjlLxAL (ju jlS J.fl i A ^j-uiSjj Ldjj4Jb » j 
4j IÛ4_A CilJ*J 2,3 BPG jÎJj^u iijjJ ^jL ijdiJJ ^ jujl£ju4 j i n^jj 
Aj 4_ V ^_k j 1 ^ j A_t A (jAii^jj J 4 j 2,3 BPG J *j4ÛJijljj<i & jLjdJ (_£J^ ^luiL (_^jj4_i 

jruj-uif£ jj ^jÎLLui4j 4 * tld * dj 4 ûiifrj jJJjjj jjLj 4-ldj4jLLui4j 6 j4£jj rM jLu4j^J 

(J jA4 1 |j»J (j2j4-o4j ûiiJ Çi liijj J 2,3 BPG 4-1 jj Lj j dj4liidJ ^4ik 

jL J4J | J4 j4jjjj f4_l (J*j juji^jA iffi j jJT^‘ i*£jj ^jluj4i dj4^JJ ^0j4Ûjj JJ4£ 

»j4 ij >jj4J ^jJ 8000 ^ jj4j jj djLj^J (£jj (j I 111 L 4 J j4j^4j CUj^dJ 

ijijj^4j c.i£dj^ 74mmHg ji lOOmmHg <u &?“<& 
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c $*** 74mmHg 

jis^ ^kii iA<\n<i i ^ Lj*j c^ju ' ■** ** 1 37% ^jj<J } pjj 93% 

i C(Ujli j < J ê j j 5*4J jbjj J O j i j J 

JjNi j4£j ûuijjJ jjb} 2,3 BPG jjt£ö»j^u iijjA j^j4j 

p4J >j4lli>U ^ ûoajyuSji Jj |5j£j* 2,3 BPG f<J 

4jjJj 4A *j4l£jjlj£frJ jQ jjbj 4J*jIii 

4 UjdJ ^HÛj*U <£ jJj*J Iaiis*jg4* <ijjO <J ^AjUy4ij4J 

^jU <4jn*jj 4 f<* 4 û^jdjjdj ( erythropoietin ) ^ j * jja jab} 

Cuj# Ji; J tyUuj Kj i lf H j Jjja. JJ OlJfrJ Vlmj i ^jJmlu 
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c j O 1 j 4^ j <4*-* F i j«J«ujj£ <u 

& J«U jru (£ Jjj4j j4^4j <U«Lft A (£jja. IjjjluaJ^Sju 4J 

^Vitjlgj-A^A <d «u«u& (jjljU^ ^jÛujjISjauA ^jjjI^SLIi «d«Ujj^ ^jj »j«Uu« ^ * 
LT^J^J^f -4 t£j$J* ^ <4*-* F ^1 ujJ£j*uA (5»j4ujU4J c (jifU 

UÇ>T ‘ "^J* jdj<jluil^ j Ijl t^in^jJ J^4J jU i i» 4 jj4 Ci J jj A 

GW ** ji F tfjjj j* *j 4S 2 ,J4J 

Ojj4j> p4a (2,3 BPG <U ilûjsmtt -*\w jjU < 1 ^ ^»j4j jj » j«UJj4£»J LC^ ' "^J * 1 

fd_j j44 s±)l J jjjjA ^jI^^jJmi 4£jj± jU4j j~fcA4J (JlU4j jJ C»l£»Jjl£ 

(JJjUj ^dj4jluuljS ji illJAJ F (Jjja. (jlujl^J^A (P*-»jU cA 4 ^** 
^SJjSI^jjJ 4 J 4j4jjj£ lj (J«Ûi4J& 38 j;4±Jji (JdjU 4 J (JÇL^UI^JJ 

jlu^lSjuA ^jJ^lu«ijjJ4i Ol£oJ û*«»4j j Çtu « nijflJ F ^ JjijlSj nj A 

A 

A ^jIujI^jajA jj CujjSfrJ F j* U^iîjuA 4J<Jjj£ Ij^jSl^d 

jIjj t£4->jJ ^ CMjjS^J t^JjjS j OJjjSuuiJJ dxî jiji. ^li4ujS^jj*-4Sjj± 

1 r>J#'*J*J ) ^jA4Suj^j ^ujrd^L ^4 jjj ^jjj Uojj4a 

^4A>* J u±j *r4> udJ J J*J ( *Jj4j 4^1d J Cuuij 

û^ ^ ^ 4 ^ tA ulJ 4 î ,j ^ d J a uej J J A û is&jjr* 

(J-4J (J*J*j*J 4 ujj£»J »J»JUA (J4li^4j jOjrşJbL (j4ujJ ^ljjjS (5 jA4ISj^J 
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u Ujjj iiiu (jjjub ^i ^JLuiiSjjAjljj 

: djJLUjjljldJ 

»j4J Jjj I j«U^4J d j4j-ulj4j& (Jjl Jj£> (J jfc^U jjUj Li (J Jj I li^jJ^jljJ 
^■'ÎiiH'X ^£Aj4j j4j<(J »j4j jjj l jSfrJ jjj^V jIj jj dj4jK4jLv4j jjJjl£ (j J_Lm£jj4jlj J 
jL» j^jjijK Jjuu£jj4j) j J ^|Imi 4^4J djujj4-J I jJ K<Û Lv jLj 4J jjJjl£ (J. IJ i i K jj«Ûlj J 

(£jj*4 <& ^4jUj ji. ^JjjJjjj j4j jIj ^jijK (JJ JnKj ^ljJ f^Î4J jJJ»> 
(jtj4A (^jjjjK JJJuiSjJbl jJ jlut4ld >jjjj4j l ^’Lii 4 V >jlj jL4Jfc4^^V jjl jl*> Jm 
jjJjlS ^JjnKjj^jljJ ^4 j4jjj j^L (jjA<UjM>J jfti4-û4J j K«i<_^ j\l t K jU 

(fj^jZ C$j*<4 J j K 4 &v jjl ,lKjm jUji 4^A.jjl jK J MI (^jjdJ (jÛJJV ^K^JjJjjj^J 

j ui4J >j4jjja |j4j^4J jjJjK ^ J >hKjj4j1j J jIi 4J (J^jdjdJ 4 jJj£&J dj4jl J4ujulj4Jb 

;Uûjiui |i4j J> j4-k ijj lj^frJ **±J 
4i ö j4a Jjj l jSd J Ijjjjl (j UjMi jL»4J AjIjj (J4jjLui4j jjijK J J.iu,Kjj4jt j J . 1 

t£jtjj jjfj (jp J-L mKjj4jIj J ^|îljm4 »4 u<4 > 6 j*j)jj ^jjjijK (j J,u«Kjj4Û1 j J (JjA 

I J tjjk jL 4J 4Jijt.iIi ^4i jjijK (j J_Liui£jj4jt j J 1 0 /o ( J 45> > j j dj 

»j4 i IjjIjS^J 

1 jj4aJjjljS^J juji£jJ-LAjjj^4j jijK (J^jJjui4j jjjjK ^ J i«iKjj4jIjJ 2 

fb^Î4j ) I J j lljKj Jj4^4J OJ ij i ii 4 tfrj 4>j4iJ44i ju!Îijj4j jjijK (J J Ii*Kjj4MjJ 
jjuili4j jjijli J j i iKjj4^4j lj£iîl^4J t olulj ^ iî jyjlgj ii A ^ < *Kjj jj4^4J 
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4 tfjAiZj*** ( 4j<îi^-MJ4J fu* 

jijLS Ajdjji tfjlJjS tfj<^ijL£ (^<SLj^ 4J |b4£ (jia^uSjj JJ jujiSjiiA 

j j >*> i i«4 14 > n jjlaj4*>4 I Çmi^J CmjjJ jJ Uj ^ i ujltjiiAj uj4j 

I jîiji.<J O^jjLiÎi ^<j ÛJiJ 1 * (^ Jji n<ji4ÎI j J<J 20% Aj ( jujlSjiiJb 



jU<i ( HCO 3 ) OUjijL&JJ jjjjjU ^jLÎKj jJJjlS ^ J J i ii ^j jKjIj J .3 
(jJJjU ^tjliÎKi jjijLS ($J j i nSj i<î1jJ (J 70% (J<SUjJ 4j4ÎijjljS4J Ijyjja. 

♦j 4 *-* J U J jjJjlS ^ Jju o£jj4j>1j j dj<yj jj ljS»J IjÎjj^ jU<J OUjijlSoi 

t (H2 CO3 ) jUjjjjLS (j-ijj ji Ijojji, (jUjiU jU<J *j<iijUi*4j>j 

Ijjjja. ^yi lS»jji.i<< S jjA jU<J j2»jj<S j Jutjtji | j£<jfrjlui<j <SjJjLS ^<j ^V<j 

^jidjjjl^j^j cLûjijLS jij^. ^ilSfrjjuKSjji. ^»j<îj<i<J OlJAJjj 

tjj^ doîjijLS (jiijî <SjljLS ^<i (^iJjS Jbj ^jA<1jt»u <S oljiî 

HCO 3 oUjijiS-u (jîjiU j H û^JjjiU (jijiU (jîu l ^ ii i ji ^j<ii-îAj^jj<A 

f4i ûj/utOM 4 j<îiiji£jAiA<i ^ijiU <J JÎ4A U*JJ<4 

(jiJiU ^4j<îjij^U <J 4jSij (jgijlSjiiA j jo^jjJiU (£ 4j<i inK i4j<Sii 

i^jd u fi 4 * CrtJ* j u j* *j** h* iSjj^ (S^h^ J U4j CtX'h'H 1 * 

($jy* ^jilS^ili, (J4 j4j 4J ji 4j<i tfji) 4lb i a ^JJi^jft ^j*<J OUjijtSii 

4j<iiiiUjVi 4 j4j 4J Ji OUjijL&ii (jîjiU loSiîlS<j 4j<Iii4Jjîb jijA. 
(jîjiU <S (^4j<i (^j«i ) ^Sij Siiii (^jiJ <1n i <4 ^ij jil i.tjjJ (JjA4iii4J 
f<i (Cl ) OiljjlS (jîjiLi Ji ( Cuju*<j»J 4j<îiijiSj«iA (^J J<S <i (jryxjjJiU 
(jîUijjiK^j^ jU ji Jit jjlS (jîjiU (^4j<îjiVi (^jjb<iii4J <S 4 jjJ4Îui<L 



193 




jtt <1 aj<j1j<^M<f *j jiji- tfjj— 

jj ^jIjjK ^jjjU jij^ jjjtf jUiJ <S fjÇy^ii t Ijajjai 

(jfrj4jJj£4jlj4A^j <JjUj£ ûyjjjfci ,jij ûjlJji ^4 j QÖjji*J C>Ljijt&jJ <jJJjLj 
^ jQ l^jj jj CmJL*-*4j*j »J< JJ> JjJJ U jjJjjU 4j dLujjjL£ ^jjIj JJIjjii jj£ 
(j<> j<JJ j£<jIj4uj ^jA4juj»J djjjjjl£ ^j-ifjJ^J *j ûUjJjLSui (jJJjU 

Udjj4A <■ OJjj£*J jjfjLi ^ J j i u*>j J*jIjJ j jU jj uiUjijL£dU ^jjjIj j4£4£LjJjL£ 

j»<J j ^0 j*j0O4jJj£*J Jj4jI JC urLj<ji ^jljji (J jA<j <£<jjjjl£ J JJ < ialjj4jljiJ 

CMJfrJ (J j Lfijj gJJjLSl JJJ nXjJiLljJ 4J (j^i<j 4J4 jJmM 




t ÛlM jjp i£ PH (yjA4jU jlMutiljAA £jt ijS 



‘ j ,<J *J~ jj< *j 4~l\'k\t *J j\ji ^fjbj (jjjji. PH 

J>j4ljVi<»û jl^4i (J ( PH ) UajjU 

^iLiili jill « t*4 J4 m» 4 j j j|j<LiilÎ4J ^jlJji 

I J ^LiIj Cmj£*J djjJijl^ Jdj4jlj {£j4j 42**#J »j4i4tij 

(^jl Jj^ ($4<J^4J jUJ N Ij jL CMjiljîli jJ (jjKa>*4j f J 4J4i 4 mjJ 

Ij^jjI^J i jJjIm^ »j4jQ^ijl^Ji ^jjjIj 4jLjijJ j4i J ji »j4j|jOitj4J 

* <jtf <Uabj jt ^mjLmi^jjO j dj4i Oli^jjlijU ^Lfcili ^jj (£»j4jL 

u <L i o jU « • ( 7.40 ) (£4&jjj I J (jjluilj (^jU 4J 4£jj4XMja. ^MJA. (5 PH 

I Jj4m#4j j IiiiU <£jIjjJ4j jJj ( Çtil — jSijJ tf (t4m jU CupJ^ ( 4 jjj1 PH 

4£ ^^iiitjiUb J<Jiaai t 4i4Jb ^4 jj^jj jjJ ûIj — jijJ j£j4uijU Ci^Lj 
^îlîjjli-u ^jjjIj (£>A4j cLJjjIjjj tf4jj^ji dj ( Cmja.* j£j^ *j4jI£4j (£jA4j 

Aj4jI£41jAi tfjl* ^4fj^4i t ÛJ^djfu^ »j4u>i jIj (£^Lj4j 
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t jJjiJ jUÎJJ 



j^jjli (^uuSjUiljJ (jjllwMjJ-io (j-tu jU»j4j Ijpj^iiûj ^il&^Uj*! 

Ij1w4Ai 4J44 jIJ4mU 44 ^Ct4mjU ^0 j4jU j4ah4J (_£j<£jjL£ 

C**fij * J (_jJJ ( I|U4^ ^jjl J«U*U4A ^djUjJ flj4JOid Jjj 4J (Jjijl^ ^ J J > <i<jj4j!jJ 

jtio jjjyti jj » j4 jiy^jjo r V«j hypoventilation 

^JJ I Jjjj ijjf J<4*fG4Jb <J*jU<J < »j4jL»J ^ (jUjMj 

hyperventilation 

^|jl j4 1 i i! j4 JI J JJJ JU/li44 ^AjUjJ 4£jj4JjJja» ^JJj^ ( PH ) 

jU ^J^i«Cp4jljJ ^Hn^UiUi <1 ^jUUljjS JjA4i ( ûJ jj ibJ I Ju4£ 

J (H2CO3) JUjjijtt (J-Sijj <j^Lil|£jJ ^jA 4 Ioj»J 4j1Jj£ f4J »j4£jj4jÛjj^ 
J ^AjSj U f4J Jftj (^ ( PH ) (J4j4jjjXö4^ j j^jjJjU ^jitj (jJJkjjV 

: ftjljjjLiuj lJ4j»jlja» 

COr-M-bO — ► H2CO3 

H 2C 0 3 ► H + + HCO3- 
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djj ûl*î — j4tjJ j ^jljj^ ^jA<U 

jj jj jjbj gjA<k j lj*»<£ ^la<uiQ4Jb ^1£<U öjja^J 

j ûjlidJ Cm ijj J eUijjjtf (j^*P * j<£jj 4 jjjjai jLj ^jjtiiSjUjljJ 

*j Ijjiji. ^Uj^U jU<J (j^jjUjU (^jjjU ^jjjjUj ^j*4£jj*J 

t ^ ( PH ) (^4 j4j^jjj 4^ (_^jl>4 Mj^J ^4£ ^l J4 ^mU 4J& laalaU<j4j 

ciiiAj c^-jjj respiratory acidosis 

tS ( PH ) tf *j4ij^x»4S <£>*<* ÛJJ^iJ û*J Jj J jJJ^ j ijwjJOji Udjj4jb 

j IjjJj ^jlJ^m U O (jJ&U t 6 j4jIj4aoj4j ^4J (jjUuU tfAjJj jJj Ji 4ijj4jjkJji. 
dj4^jj<jjjjjk jU (jJjijl£ (5 Jjm *^jj4jIjJ ^Q^u<j4-û4j <5*J<^jJ^û<£ ($j*<4 
CMjS»J »jL^j 4*« *j*j4-Ujji. jU ^JJjJjli yjiijJ4J JU4^ (J^jjOjU ^jJJjU 

4£jj4jujja. (^ ( PH ) J OlidJ JUj 4^jj4jojja. (J ( PH ) I Jj»Uj4j4J 

(^ji jji u b jj 44 ûi^t ûuijjj respiratory alkalosis t 7,4 4j ûj^jSUj 

l Cllj*J 4ijj4jjjji. ^ ( PH ) (jJ4JjU jlj4uuiU4Jb 

OOjLui f4j t I JjL£«U (^ui jU 4J jjJjli ^joa^jj4j(jJ ^jl£ JJ C*Jjj£*J i±LujjjL£ 
. » j4 « u U4Jb ^jljji ^4$jj4J ilMjşJ^ j jLÎ^JJi CjjiljjJJ jLUjjjl£ ^uûjJ 
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t ûli’dj di> jLSdjjJAj (Û4J 4J ûLj^Jjl&U ^jjlû 



l>! tX^ 4 Û <U 4 Jb jl ^jjÎLjZ fjj> S\4y cLftijjjU iijl <U 4 ^a I jDdJ 

»j 4 £Jjjj«U ^i^JjûiU (£j* 4 j dul^ LfAP cr*>^ lT* 4 ^ 4 {£j J 4 ^ <Ah c 

Aj4jl^4jli4i <J j£jj 4^ 4j (Jjj4Jk jjK mi^ AJ l£jA4J (Jjj4A <ijjj i Ct UftJ C)< iijjû 
L fA-H J4 1 __ jlj^- ) ltLH^ J 4 O^UfrJ CluujjJ 

<J jU Jj J 4^ t O j jb Jjj4^4 i»jJ 4J ( tdLUbUu4j j I Uu4j 

4iLftjj4^ f4-l jlj£ (JjLû ^j&LdjJj 4iiij<4A IjÎJjI jUU jjjJ<Û fi4A4J cjAP 
(4JJ«I*JJ I jljjAi jlÛ4J C*1 JdJ Jbj »j*jI£jA t*ljl4 « j£ ^j44j j jjjl jL4ûjj£*J 
^ jj 4^i l£j4Jb &j t Ci l£dJ JLj 0j4jl£4_ftUiAlj ^yJJJ J L ftj ^aLj4j4J Ci i iiU 
f^J Udj ) Cil£»J JLj (^jl^ ^41 J (JJj4^4-ijI C ft fo ^ftJ dlû IjJA 

( d ^ulij3b4j (JjJ^- (jHj^4ÛIj4jji4j C fti ii»j t Jjj J Jjj4j t (jJji 

jîi4J 4 uj5u CftUjuiju L jl^»ji4j ^J444 j 4uijJ >j4jI J4uuiL4J» Jjljjlft 

» j4j (Jjj 4J jii4J J»j»j»J 4-tJj3U C »Jj jljj»J »j 4jLl %jjS f <4^-ij4J 
ddj ^£4jdjlii*4j I Jjljj^ UjMj j L 4 J C»Ljjjl^_ftj ^ajuL 4^Uujj1j t 

Jj44j jl^4iujj J»j4^ jjt jl£»ji4j ^444 j 4ujj jj Cft-ftJ j4flft^J^ jöjljjftî^* - 
^444J 4 -uijJ I j2Lul^4J ■ jjjU^I 0j6jû (^4^Jj j L »^4jl^4^jJjl^»jjjj 

^<jjjjLj f4j f^4J t j4S*Jj*û (jJj^ ^UjiU jL jj {JQ^jjûjU ^jjL jU»jJ4u 



( ^jAI mj »j Giiû jL jtjj (j^Jjj (jjjjSLjL <j j LiftJu (j«JjL<^ j»jlj*S 

IJ<£«jIjn£ jli <1 (JU^jjJjL Û J J^ J ^J tii 4 4J PH <J > JJ^S (^il^jS 



199 




<S PH tfj **' 1 " 1 * ûy»-jjJ-|U ^jjli 

j* CmJw«j*J »j< jjjjU ^jjlio Uj5U jli*J V*j<j ^SUjjjISj* 

* djlj^jLii u tf 4 »i |SjU ^<J dtj iiL ^utjj 



HC0 3 + H + - H 2 CO 3 

j^JjJjU jjjJjli tfjMJ f4£ (^JjJjU ^JjU 

flu4MAj3 ^4 j t Ijjj^ tf Uj3U jU4J Vjj4j ^jUjijlSUi ^jjU j 

t *jj4a.j 4A O rn «ij UjjI ^ UMjjjji tf jlSjJM£ tf UjiU jLj ^j&^jjj^j 

^jjajMj *j4&jU tf >44 j Cujj*jV j»?4j t 4 j4j» I jUJMj jlj<J ^Jj4j ^jUjjjULu ^jjjU 
V*j4j ^jUjijl^U ^jjjU j4«45 IojjjL tf Uj*j jU4J ^jjOjU U^J 

t j4£auVjj4j j4a£jjU ^jj^jjJjU ^jjjU jI&6jj4j ^Ua4j4i1ijJ t *um4j jL»J 

tf PH tf »j4jjjj*4£ tf jA4jjj^J (j^jjJjU ^JJU (^jjjjJUj (J*j4jj4j4J 
»jU ^4j t 7.35 jij^ jj oj4joj^j ^ 4 ^ (jjj^. tf PH ijjjsm jj 4^jj4jjj>^ 

* c* jj£*j uijjidj (jjjii ^jjiitjjjji (j^jJ jli>jjjj4i 
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B«iaOKKKtOe4*s 



,■ NonwHafto — Army+ H*;j HCO] 

^WDoftc i tiL'&rwr 



IfjMjiiû tjjU j Cmj<5Ljj*J ^5<Jdji£*4j tjjji 

û iifi>J j M nijJtfjj jj ûfj»JjliuU 

4J4j|j4J U^jjli t CM> û mj j J Ij4luÇ 

4jU<U&a» CMi CmjjjJ *j*±ijju£ j i>L ^ljjS t£j*4J 

jftAjjdjU ^djjj<5 C#lJWjj kjj£jjL5<J j L t OUjjjIJLm (jjjjli 

f j^nliii ( »j4ilj4Aja4j gr^jjJ^U ^4jj^ <J Cmj jJ%j 

(5 PH j j^jjj^U c*ijjjbj CiUjjjlijj Ci! JöOjj 
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(jLljOji ^^IjjKooIjj Uojj4A. 7.45 Jj<+» >* OliiJbJ 4£jj4_ÛJji. 

( j^jljKoj t >j Udjj^A t O-u^J Cm-jjjJ (ji>j*J ^IUjjjI£Uj i^JjjU (jUIj^jJj 
6j4jLuij (£4£jj4j t£*j4lj4J4J t OjjOJ CM-ojjJ ^jOjjj ^dj«ûLij ^ jA4j jl fljfrji 

^4j OljOJ Cuk *J 4J (jjfjl 45^J4^ (jSjU jU ^ jjJjU (^JjjU JJJ (_^JjJ 

(Pi^ji (j^llj Ko j ^ t (JC^jjJjU (jjjjlj4J OUjijK-u ^jjU ^ajJj tf*j4ljjjj4j 

Ci‘iVijjo4^ d-LijjHj o j (j*t*tMijI 4ji jfgljtfftjjjj OlfUj lmjjjJ 

^jQjjjKjt (^jjjU (jK4 Ij aj S (£0j4jj4j 4J CMiiA^J jIju oil j (jijJ t4 tnjU 

metabolic >4» <»ju (joj<jU4j jui^jjo 4jji j^a^jiSjj Lj^l jU ^ UM4jj<Uii 

ûi’i j (ji jj y<jU component o**y*jjrt4^ cl*j jjUL*^ 



t (jCLjj (yji jjffljLSAj 



CÛj — j-jl J j^jjlli 4J ($jjj*f jl£4iLaji}i4i ^ji4»jli 

* I JjjJjjijjI (jjj*4^ <J Oj^4jji (jjjijak4j jJ4^4j (£jjat ^yJJ j^4 j 1 j 4 au 4j Q i »OJ 

• (J-u^jjUi-o4jjjj£ j*Jj^4^i4^ j jjj jjjlj^ ,jl4j (jjj jiliU jjJ (^jjft4lijOJ 

(^j£4ljjOJ ( 7 ,35 4J jU4& jj 4^jj4_LJJja. (jJJja. PH (^0j4jjjjû* 4^ Oj 

■ jjj (^jl J4 juiU 4A (jJJ JjIui jjJ j jKojSjOj 4 *l JJ^ ftjJA ^jljIU 
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jij >4^41 ji»4J i jjAJ CmmjjJ Jj4j 1^4^a)j l^ Jd u^ ^^A4 j 4^ ^^j Lj^ O Ij j4j 

j j Ji» (r aljj4jj& <J Jo/A (£»j4J4&^ i Ol£»Jjl£j^ ^ ^ji. »j»JljU^ 

jUaii Uajj4ji i (ji#4d tföjöjtJ 4 ±*£öS 4iUj^4-iL j4j jlji ^jLj <u*iL4j» 

j yjJjlS ^ JJmi^ jjoIjJ j ^ja. J >jLj ^jL ^jj4A ^iujUjaJ 4 lm}t ajli 
J (Jjj^ (^j(jA»j4J (j*»4J ^^j4ijj (J&4J (Jöjöjö J <jliaJ »j4 *Im JJ (£4£jj4J LjJJ 

(JJ 4 JJ (ji^jjjidjjo J^SêAjUjöJ ^jlJj* Uajj 4 J c*JjJjU» Jj 4 -iiu ^ajöjjji 

(ji*4j j(‘>4ti>jU ^iLiiljb Ji jljjj4jb j (^jI JAUÛ4J j tfJljjA. 04Jb 



: yUu i^4jUSuU 

**V 



j JjjjySijjl J jJ»4J j Ç* li >A V^ * * jii4J jijj4^ ^ 5 ului 4 j Çui> * * 
J jW jL jj (j-ij^i (£jl£j4 ^j4jjj4jjj^ 4J Aj^Uj j CujJjLjAJ öjöjöJ 
CbwiJi Uajj4J jiijU't 4J jjjJMjjî 4j jUi jUuil jU JjA4liiJj j^4j 4^ 
Uajj4jb t (j&4j (^4li (|SIyiljb 4 j ijjjl* jj CjI J aj ^UI*4u jS ^Uji jjjÛ4_^ 

4Îl£iJ C*U»J CMJ iJj J »j4jL£4o£¥Ui jjjjj jjbÎ4i4J (J4 ÛU jj 4uuiU j4j ^ Ju4Jb 

Ijlu^J jL 4J g!S»jij»j U»jj44 . ClU.»J Jlij (jîi4J (j-»j4i (j4U »j (jJ^J ^»j»j»J 
4J Ctill4jJJ (jjj4£j4J j (j-^j4S j jIjL 4j yJ j<"n» a (^LIju 4£ dj4j<Ujjij^L 
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jb U*J t 4j »j<l l|„Ci i (£jj<J îjjN» ( jM ll Jj 

($4iU.4-i.jijj4J c JJJJ 4 j 

^ JJ J ^ cAÖ^h trtf U *JJ^ JfJ 3 l* -4 

J OdJ^ C^^JjjJ »jjj*< ^jj JJ^J* ($<ît*4j »jji?4A iduijj ($»J»j4-yu 

<ji<jU tfbljj a JJ^4^J JJ^J J<iH.4j 5jj 3 ($»j»jb 0-4^ 4 <f 0^1 jjU^J 

<41 jûu j£ (^4ili. jj». QJjh^ Ud JJ<A <J<A (jUjji J4jli (jjJj ^l i i ijjJ j ÖJJJ 

t C>l£»J ÇmijjJ jybji <ol joj ^ 1 jl bj£ ^gj4^ hojjJ (£4ila. 4 jjjnO ji 
^liikJ L j û ihi\4j»J ÇmiiJ 4 j jjLj uuV jJj4jj4jiIÎ <j jiûjji jJLmJj 
t Cuiili4j Cijiti^<j»J (£j!lA4j U»jj< 4 oj ûl£»i »j»jb ^l£4iljÎ4i ^jJÎ-miIjL 

4-»4Jb IJj ja j djlb 4 J jObj£ ^i-bjji ^»j4l4 <^ 

jo^bd» <£ 4 jIjÛj oJJJ^Ua (£j4£lyujjJ (_£4iL^. jJjl t£»j»jb Ufjj4A 

Û ■“ 1 ju^Lki jj jjiluijjJ (jji t ol^iJ (^jbJ ** iji ^ j£L iflj (J|u^Lli t ûl^iJ CmuijjJ 
4j jJjJ ^£4j»jU ji C MHii (ji 3 4^j 4 j j (^djbjj (£jl£j* C mÎm 4J »4 jl^j* JJ J <4 
jjj4uui uUJ (^j^<4 (5j*4j 4^ (_£4ibbj j4j ^j4uiij4jdj Jjj4-uu « t i jl 

j4uui4J 4j<L* (Jj4Z±j\Z (jbXki (jbîjjJ (jJjjiJbj (ji^J CMuji o-îiji »j4oi4uij4j»j 
bj o^4uuij4Î^j JJj4uui ( j^ i im (jbj-® (jjd64i 4ibbj j4j (^»j4ÎJj < i> 4 ^ 
4i (jjîb4S jbj J jl Jjb (jil Jjj (_£ jA 4lli»J ^J4iiij4j»j jjj4ui jiiiUJ Udjj4A 

^4i (^4 Vl4j^j tn. jjji CmjjJ (^j» <JJiJ4^ Cuui * jl^4ib DNA 

4ÎI jj^. (jb 6ij4Si Cunii j4i j ji. jliiiiî OjjS ^4iijUji 4ÎiiiJjii ljil£ (jU4Jb4i 
4^ij^ j 4i n^ 4i Jj-u (j2i4J j ûnm ^IiuijjJ ji 4^ jji. (j-î-Û ^ji j< i i»j1 j4i 
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jtt C m i i jj U*jj4j* I J D Û&aLUI ,jJ4-ftjlj 

4^Ui» »j4 u«4t 4J I »j»j4p jfj 4Îij4SftJ J *jjU*i4j j^Via jVjj jj jjjj jJ 

jjjJkj^j jj^Ljl^ <jjA4j (4jIjjj ^l^jJuSJLiuj j ^iijjjj ûijfui 

^4i ^4J j *j4jJ*J f4£ jl^4^jjik£ <Jliiuj J <j£^¥j£ jLjjjJ »j 4jj4^jU j <JjI£j 4 j 

^JJ? J SJ^ <4*J^JJf 
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-- HalrM 




ttrrium 
oomeum " 

nwrerwtw 
mutcLe 

(prodocet 
aebum) 

Kood 

HWrtoWcte 

Ouotof 
sweatgtand 



>0wml* 



wöii gwfiii 

(produce* 

persptratton) 



*«P0M 

*Ê*k\ 

BISUV \la\) 



Suteutanwus 

tayfit 



iiti jj dtjjî. *S ,jjj jT » ^jiljJj ji j l,*û.v£j-ijjduj jjjJ y* 

*J l C*t*J*J jiii jJjiî (jiij (jj'UjU j Cl (S»J £çj J ylS»JJjjjj 
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j*£ ) (jijjfui IjSjj-ê 4J (jj j4j (^1^4 <l£ 4jI JJJ ^lid jUdJ 4lfcu4A Udjj4A 
4jIjjj JJJ |4mi j ^LiiJj4£JjfcuU j4j4^^k t( jLLuMji j 

LT^J^ 1 djljL*i<U Ajju (^JJ^ ^iliJj-iU^jjjS jj- 

jUj4^h jijjiO Çun4Jb 4^im4^ Iu£jjlfk4j ^d-LiLj^J Cil JdJ jj a (J ijiiJj S'iml j 

J o* <Ijj<lUj (JjjMA* jfLiifti j ^l iiilj UdjjiLA O l£»J (jiijj 

(ji^J (Jj3 ^l£4dbjL<J 4^ 4J<A jljUa. ($J jI*-4j ^ V fci A , I jl iifc tJ jUjiJ 

6 jj (j^j4-Lii (£*jUj 4** j£»j OJjJJA»Jj(£4j (ji4J jU (^djljiji tfjj4A. frjljUa. 
^4jj ( J nn « ^< 2 J j4*«4J «U4A (^j^Sjjli Udjj4A t <UljJj tfjlS ^JjS ^4 j jj 
j Jjoj j jjj j£*j ( 4jI JjlÎ (^jj (j^4jj^ m>U Jj 4^ I jXmlj jU4J (j^4J ^j^S 

jjjjiS^jU j jJjj 4J ^jj4a 

j ûJJ^L (jybj^ ^jjjjjj 4J CujJjUdJ Cui»J j L<«i V m ^ ^L*j£ rdijLU 

lmm Ij^4j 4 t!4A j44 jijltii Cuj Jj b^J j * <iA 1 jj 1^4 ^ t4 i ^j4 < n 

. oj**j ( 0.02 in. ) 0.5 mm < 54 *^ ^^^jjji^ *j coj^ ^jj ( 0.04 in. > 

Jlli (JJ4-4J (jij^j ckj^JljLS 4j|jijlU jJj 4J jjji. c£4JjJjj* dijjJ 

(jJJj4^j»J JJ 4 j4jIuUJ djjjj (£4 jI£jj j l£j4j 4J (£jl£jljj£ oIiSU 4 j»i MJ 
Ç Uj ^^Jj & | Jjdj (^£j^j 4 j4jI j 4J (jl£4£jjjj CUjljiJil ui4j j4Jb 4J jiSjfc4i 

ji\£ <j ojj3Uj>j (jiu ^jj-i 4 j4jIj 4 J jU t chronic res. Disor. ^jL^u <j 

I jÛjjL (^j154jj4jjU 4j (^ij^4j j jjjaJSjj 
(if j ^ AjjjV4Jb duij (^mjjjjI^jj jj® 

J (^j4jj(j ( |f J4Jjj (Jjjjj (^jA4j CumJJ (jSudj UbJjj4A Cmj^J CuuujjU IjIfcMJJ 

Cu^dJ JjLj ^j4j»jUjj ($J&>4 
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^£ 4 H^i<Si4 * IJ£j_lI ^4J jJ jLLm4A j *j j jJj-û j jlmIjIj j (jû-uJjlAj*J 

jrLiiujLfcjdJ ^jljjS <U ^jJûJûJ ^4jU jj4ijtî 

jl^jj<uib ijJlLuu j Uj^ J ^4ujb crtJj t£j>> JJ J a* w <l J4 

frj4 jjijj 4J Jjj4^ j jJjj 4iAjli <J d4ij4i t j>JdJ 



* diÖjAjti 



jjiU jjj j 4 ^jjj ^jiui jjj j Purkinje J.E liij j4u^t4j jL^ jjjj aj>j b 

I JjIhU jja 4A<J jLii^uU lÛi <U j 4j<LA t JJjjU ^.ÎahU jb<U (jJjj^SûjU 

IjJb (jj j jlj4Ajb j ^ JJj<J J Cu-wdJ jU4j (£jjj4i 1 dj<U<ÛjijMl 
(£4 £<jIjj£ j CmJ&jj jjJjlji. gjj (J4 JjjJ ^4jJjjj 4J (jjjj^SûjU 6j4j4jjjJjiU 
4J (jlSjj4-iS»b 4£ djljJ djjûJ jJJ^ (j4JjJjj* c1jjjj4j ûjjjjSjûj (5jS (j^^uûjjuIi 
J ûjU CUJûJjj^ (jJjj4JûjU l Au l^U jjjj4Jûjlj jU JJ ûj4jJjjjIjSûJ ûj4jjj^ 
CMJi (Jjj j4**i 4juj 4£»J 4£ Ûj4iu#4j (JjA4j Ûj4£jjb (^4 j4Jjj 1 (j4Sjj4J 

ûj4jJjj4J öj U (^J jjijj£ (JjA 4 j jîdJ (JûjdjdJ 4jJj£dJ 4JLuj£ 4j CujJÛJjU j 

ûj4 < I | | 4Û (J4 ^Jj4J (JÛ4J (JûjûjûJ 4JJjSûJ Ûj4£jjb (j-^4j4JjjJ (^4JSjj4J 

j ûjU ^7.99 ûj 4 j ^jU (J^4j4iiii JdjU 4 JLÛjS 4j oijiûJ jU 4i »j 4jU*UJ (JJj<J 

Ujjj ^ jj4jb j cUKV (j^ijl j ^jjJjm (j jjjjli clûj (jjlidjl jj4ioj »jjU U»jj4jb 

j4jV4J jJ j£jUjU (Jjl Jji 4jI Jjj (jJJ-û4j (j-»i»jl j jJijlS (5 J u i ■»* £ J j4j I j J (JjlS j 
^‘Ij^ » » »Jj4^j 4A ^V4i t Cju jrt£û J Ijj4i-w4i ^JuiûJ ûj4ujjLlwUau» (^4jL3lûjUdJ 
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1$ PH J Cfc Vî ^jUji (^jlijA J dljjî- ^Jjja.44 Cm2u j fljljUa. 

^ 2 <AjL| »j 4 jJj£*jIj <J<A ^jLmL jjS<J (J^J^ J 6 jJ 4 

4J 04A ^jj lj4A <J tT^J^J^ J^jlj ^JJ* J tA 4 " 1 (j-*J^ (J 4 ^ 

jUJ jdJ 4 j l^^J ftjbj Jjj4mU Udjj44 j (ji^J jAj<iJjî JjU 

(j 4 i 4 j 4 Lfcij£*J *J*J±* (^ 4 ijj 4 J (jjAk ^ jijjJ IjLjU C^JJ*J ^J 

3 ^* jjj u*A£ *j 4 Î*,li IjijjU iSjjtjil L?jjjV 

ji jJJA. j ûmjj jIj (^JJ^ ^LSjJjJjj-i UUjCui ^li^J jji^J jdjijW 

(JjA 4 lj> »J I Jjl fU I j^ jJ^ jUu ^jjjJj 4 jjj (JJA 4 J j CjIjjAJ (ji«U (jdjdjU 
4 i i »j 4 lli»J ^j 4 jJj£ J*jtt ^jl^ji frjlii ^ J Jjj ^jj^lfc-ijjJ 

l«J^ cr4>^ J o±y* ljUj4^ *j4jIj^jj 

Jf* ^fjljji (^Jj4jji f <£ j JJJ (jjjji Cfjjj ^^ jjj 4 joj»J j CiJidJ j4ojj 

»j4JJ j£jijL (^jljji j4m# 4J 4j4Jk (Jj<ljjli jL$jA Jjjj<^. JjlCi jUa 4J jjj£ 

cAjj * 0 J ltAjj*J ^JjA* 



* j& 44 i4>j4ç 

Ij^mJ j^.<i <i j o (jjjj jS<J*jljj ûnji (jjî jilSjjii^j <i <SjS<j 

u~ ^ *J4 J J (f j<-< <j Cfjjj^ lûdJj *i U*jjO j5Ij 

O ^IjXuiM ^J4i jli j 'l^jJj (jij^ o (JjjO. f’tfo i »j4j»jjjj^L IJjOji 
( jS«;4jk (jj* o ûj/uo>i ijj* (|SJo<j Ijjijj jj ^ jti*J jjjj o (^jjta. 
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4l4jJ4JjdJ dj<Qjjj 4 uJjj4a ûjj4a ^4j 4LL SeblJm 6 j4^ ja*J JJÛ 

J J Jjjy— ^ U irt^jUj^J ^4-ijL <J (5 jj4a. »JJU f4u J Cu ^ rti (JJJJ 

(£jjj j4-«ji OUaJjÛ ^4j>JJU Jj4a j jjijlijjJ-jU j (£JÛ4A 

(JJJ4A. (j4j^4J ^jj 4A. ^ljjftJ j<ui4j 4 j<A ^j^Sjjli jt£4jj*jjA U*jj44 C rn i jj 
(Jjj4j (JjA4j lj (Jjl^^jj4A (jJ4j4j J»jU 4i Uij^<U »j4j1^4jJjj 4j 
jU4jj5j<4A.j 3 j jj J^ * J> jL^ J (j^4jjpjjA ^IJj^J 

j (Jjj4A (j>j4jjjiji U>jj4A OlSdJ Jbj (J^4 jjjj 4j (Jjj4A* 

(JjA4jjU^J Ij-*UÛ4j4J j CuiOi (jjA4Juu»J jl£<jlU. J Uj&4j 

Olio j 4J j ûljiJ Çwmi M jilniljL (Jjj4> U> jj«U 4^ijj 

djll Cii uj u (jjli^jljJj^J U*jj4A CMjJjUj^J jji ^Lijj (^j^ijjli j »j4jjjj 
U a>jj4A j ajbj jjb ^jljLiiiJ <J ajSjj j C»l£*J uj^ gj ^j J j *j4ÛI£*j 

4j (^jj4a. Ij (£jJ*-J (ji»U ^-u# (j^Uji (^ajU4J »j4jI£»J fj4j jj-ê 

vemix caseosa. 4 j Cujjaj jlî 4^ jajajjaj (^jjl* j^4jajjU 4 ) 0 ^ 

(jUJjJ jlj<yi jJii l CMjJjUjaJ jlj<*rfi (^<Li 4J j ûbiJ (jÛJUumIj L 

<lblJ4J (^ljJ 4 jUjj i ajlj (^jjaj 4£ j!j4-l*i (J<£*jjj jU (£<L*f J<J 4 j 

ûiii4li (5^^^ UJlH 
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V 

^ ■ şS J'i a f* •••4 

4 — : 3 iJjjljir-* 

{4i4J 

A. I UMJ Ûtfjp JÛ tfUSdijjid 4i JJA 

>v >•••••>•••. *<UA> *>Uj.j> ijdjjJjj* 4j jL j j IS&çujjt 4 J jLîdJJyuJ 

\ ^••••••.. ...•.•.•.•••••••••••••••••■•«••«••••••••••••. •••••••«••••••••••«•••••• ••>••«•• • 4JL» jj£ jL AjIjjO aD jj^ 

V ö — : SjAjyM 4$jlS J4 j/XU jtl (gjjf’JjO jlStUgjjf 

t A............ : j 4J3I? ^j'iL ^jjj 

^ •**•** : c—tjji *» 

V*V : 4^4> ADH ^jjj-ajj* 4* I*tj»j4^j^ 4J jLî ^ljilj j* »jLjjJ 

tt : U}Mj J4jU»SaJ ^&AmjU 4 1 jiti ^IjjJjJj jUUkpjS 

£>6. .‘tjAj^i'lJ JL L*j*jL jL L ^jl5**Jj4jf 4J ^JbAJt jt5 , 4jL>jj? 

tA. — : jiStj I) gJLjju j jj5* j jJj-— J aJ a ^ j L* jljL> 4 j jLiLJL y jj^ 

t .................... ••••••»..••••...•••••••..••••••••••••.•••••«..•» . vjjjJtJjO 4 j j » j4 — j ) I J » jLjji 4 j <—w j »JL* » ^ij .— j 

û ) : »j4^Jj^*» 4 ijLjjj jjötjl j4j aj *L l- o ^4-r cJjjLLi^ j j5* jl? 

ö û •••••»••••••••«•••■.•••••••••.••••••••••••••••■••••.« •«•••••••••••«•••••«•.••••••«.••••••.••■•..• » • jl Jltjl J P^VH j jl54rfjj4*/ 

eV. : jeeei PH j Ujib (jt^Ajjjti u&AujU Jtjijl* JitojU jliJljgjjZ 

ö^ — : ob»j K ^jjb ^Ljti j Na ^*j 4 ^j^ ijLjji ^L> jjjşi-ijLl^j 

: c/OiL ijLjj* j ^>jj- 4L> ^jfcL ^jU^jjUj** ^LIjj 




Vt : 

Vû î jvjte Jj 4*J <UjD 

VA uy^ij\^$i i*4^ jL? y jLftiiL* ii'ljj^ dUbJjj^i 

A> ! Oliiijii (jJLjjKjjbU ^jijî j jr — ^ 

^ * dljj j jli'ijL-o 

vr. : ^4 j4$oJ $ jUji £ja> 4J tfjJî«4J43fj^U j j 4 SJ)UA^aJj 

: cj^iLii j oU’ii ^r-j^ jL4o*Lj# a$LjL JjjÇj 

^ * f. : CJJ>i,» jLf i LmiLj j jli'iJjrfLî j Jû i 

' •'' : jiwi jljjujii ,P4 «jIj ^UjjJiJ j jljj t£4S»>jJ jjiS? 

^ N * : ^LLj jljLt> ^Li ijj jjjjjL* jj5L» 

^ ^ A : oLijjij ^Lj&i-i ^jLî ^Lj&^ ^jf^j* 

^ ^ ^ : û*** J j'jj j L#^J^ <J^J 0 ^ULjj-ijj* 

^ VY tjJjjrfûi j ^jAA djd ( jlJAJ f$4J$J ) ^SoJjLÎ ^jfAAJ 

^ Yt*. : cjj£»i ,j*j4l> jî'c A^b jt ol jj^L>^jlj' 

^ Y\...... * : ûî/o j->> u fi*+*S ji 

'ij^tjj^ii ij^L'JjjJ dJuJ J/ 

^ ^"Y : j4>»o^Jj j jU'i^çJjLTijj^j j»Jîj jJjj4^J*i^3j 

flAj l£JjAj 

U> 




> ^Y — * i £ ; - j*jL*3 t>ljj? <Jjl*jf 

> 11 - ww** c— jjj ij ^Ll u j ^jljUj^ ^jWj jU'aj ^Li 5 * 4 j j jLl^ 

' jjhjS jjtfy* jUy j- JjJ>jj j 



>ö 



jjj?u i i ; - i$L±jj ij*jL*î jl^A^J^-L* ^pjOj^jLi j jj-jj? 



>61 



»J^/» , 



* 



^>i)US j (jiamSji ^fciajU ipjAiU jUa^Ijaa ijjhjS 

> 6A t L#jMj 

^ ^ : *jl> Jji Uj^L jL 4»jl? J m f ji ^ U -id * «4> ^j^ijl? 

>*W * Uj}L jL l »jLS’ j mS jZiiiji j ^ K -^jî ^I t .d ^ ^^k-ijU j*jijLj jj*Oo jlj< ■■! îi » jjL jS’ 

>V* • j*«J jl?*j? J*J ^l* PH J j>ji? J > ■ t SjjAi ' IjJ 7 «dU* mJk I 

>VV.» : ol^o jlw— L*> JjLj? ^L* ?> ^U.dt an^ F jijtijj***? 



>vv. 
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>A\ 
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>^Y. 
YVL 
>AV. 
>*V 



: ItldJ^ 4i jjJjLS Jio—Sjj Jjljj j {gXu&ji 

• OW— O' *; .■.;~m* *J Cw &y-S. ji j j5jÛ*> 

: *.*» t# a J î’*J*» j >îjfi*» .jfiljli - j*-*J jUjifijlf PH j ^j*? j*JL 

• oLTtjLj t,f BPG jjj?D*> j'jw .(jî 

: *j*-îjj lj?** oLjjjLSw ^yj^L ^ijLd ja JLa* j>jL? ^.u 

... : ûliii jjjJ’ J PH u$j4mjlA Jij4il» jli4mÛ4* £)lijS 

%tl+i jşjif jî ^IjfûLmJ j-* J* jLf jl?*i 

: c*L»o iiLj jL?* jjdC plijk 4 j 4-ljJ oL>jLSw ^»L 
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